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SECTION 1. BACKUP CHECKS

INGRESS AND STATUS CHECKS

1 Verify Controls

SECS PYRO (both) - SAFE

CM/SM SEP (both) - off (down)

PWR(3) - OFF
SUIT PWR(3) - OFF

POST LDG VENT VALVES handle

2 Connect Communications

3 C&WS Status Check

C/W function - NORMAL
C/W mode - CSM

C/W PWR - 2
MASTER ALARM tone/lts (3) -
C/W PWR - 1

MASTER ALARM tone/lts (3) -
C/W LAMP TEST - 1

LH MASTER ALARM and LH stat
C/W function - BOOST

LH MASTER ALARM 1t - out
C/W function - NORMAL

LH MASTER ALARM 1lt - on

C/W LAMP TEST - 2

LH MASTER ALARM and LH stat
RH MASTER ALARM and RH stat
C/W LAMP TEST - off

RH MASTER ALARM and RH stat

‘C/W function - BOOST

EMS Prelaunch Test

Open EMS GTA Cover
GTA sw - UP

EMS FUNCTION - OFF

CB EMS (both) - close
EMS MODE- STBY

EMS FUNCTION - AV
Adjust BRIGHTNESS

Wait 5 secs
EMS MODE - AUTO

in & secure

on,PUSH
on, PUSH

1t (15)-ON

1ts(15)-0UT
1ts(22)-ON

1ts(21)-0UT

)
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BACKUP CHECKS

|lo

L
1-2
Adjust GTA pot until AV/Range least
significant digit changes <1/10 secs
EMS FUNCTION - AV set
Slew AV Counter to +1586.8
EMS FUNCTION - AV TEST
SPS THRUST LT - on
AV Counter decreases (10 secs)
SPS THRUST LT - off (at AV ¥-0.1 FPS)
AV Counter - stops at -20.8 + 20.7 FPS
EMS MODE - STBY
EMS FUNCTION - EMS TEST 1 (Wait 5 secs)
EMS MODE - AUTO (wait 10 sec)
Check ind 1lts - off
RANGE Counter - 0.0
Slew scroll until display index is superimposed
upon notch in the self-test pattern
EMS FUNCTION - EMS TEST-2
EMS .05G 1t - ON '
Wait 10 secs, all other 1lts - Out
EMS FUNCTION - EMS TEST-3
EMS .05G 1t - ON
EMS G <.2 1t - ON (10 sec after .05G 1lt)
Set RANGE counter to 58 + 0.0 NM
EMS FUNCTION - EMS TEST-4
EMS .05G 1t - ON (all others out)
G-V trace within test pattern for 10 secs,
then stops at lower right corner
RANGE counter counts toward zero for 10 sec,
then stops at 0 + 0.2
EMS FUNCTION - EMS TEST-5
EMS .05G 1t - ON
EMS G >.2 1t - ON (10 sec after .05G 1t)
RANGE counter - 0.0

Scribe traces vertical line A9g to ¥0.22 + 0.lg

and stops (trace within test pattern)
EMS FUNCTION - RNG SET

EMS MODE - STBY
Scribe traces vert line from 0.22g to
0 + 0.1g and stops
All 1ts - out
EMS FUNCTION - OFF
EMS GTA sw - off (down)
EMS GTA Cover - secured

—
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=
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0
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L
1-3
ECS Valve Status Check
GLY TO RAD SEC vlv - NORMAL
ECS IND SEL - SEC
SEC COOL LOOP PUMP - ACl

ECS RAD TEMP PRIM/SEC IN - °F
ECS RAD TEMP SEC OUT - °F

GLY EVAP TEMP OUT - °F
GLY EVAP STEAM PRESS - psia
GLY DISCH PRESS IND - psig

ACCUM PRIM/SEC QTY i
SEC COOL LOOP PUMP - AC2
GLY DISCH PRESS psig

SEC COOL LOOP PUMP - OFF (center)
ECS IND SEL - PRIM

GLY TO RAD SEC vlv - BYPASS

ECS GLY PUMPS 2 - ACl

GLY DISCH PRESS IND psig
ACCUM PRIM/SEC QTY - %

ECS GLY PUMPS 1 - ACl

GLY DISCH PRESS psig

ECS RAD FLOW CONT PWR - PWR
ECS RAD FLOW CONT AUTO - 2
ECS RAD TB - 2

ECS RAD FLOW CONT AUTO - AUTO
ECS RAD TB - gray

ECS RAD FLOW CONT PWR - (center)
DIRECS 02 vlv - (cracked)

02 FLOW » .6 1lb/hr

AC BUS 2 RSET - OFF

INV 3 - MNB

INV 2 AC BUS 2 - OFF

INV 3 AC BUS 2 - ON (up)
AC BUS 2 RSET - RSET, rel

MASTER ALARM 1t - on

MASTER ALARM pb - push

AC BUS 2 - vac (®A,B,C)
AC BUS 2 RSET - OFF

INV 3 AC BUS 2 - OFF

INV 2 AC BUS 2 - ON (up)

AC BUS 2 RSET - RSET, rel
MASTER ALARM 1t - on



L

1-4
MASTER ALARM PB - push
AC BUS 2 - vac (%A,B,C)

GLY TO RAD SEC vlv - BYPASS
PRIM ACCUM FILL vlv - OFF

PRIM GLY ACCUM vlv - ON (CCW)
Open coolant attenuation panel

SUIT HT EXCH PRIM GLY vlv - FLOW (CCW)

SUIT FLOW RELIEF vlv - OFF

PRIM GLY EVAP IN TEMP vlv - MIN
SUIT HT EXCH SEC GLY vlv - FLOW

EVAP H20 CONT vlv (both) - AUTO
H20 ACCUM vlv (both) - RMTE
Close coolant attenuation panel

NOTE
The following may require

Y-Y strut extension and
relocking.

Open LiOH panel cover

C02 CANISTER DIVERT vlv (both) - (center)

Close LiOH panel cover

MAIN REG vlv (both) - OPEN
H20/GLY TK PRESS REG vlv - BOTH
H20/GLY TK RELIEF vlv - BOTH

EMER CABIN PRESS vlv - OFF

CABIN REPRESS vlv - OFF (CCW)
WASTE TK SERVICING vlv - CLOSE
PRESS RELIEF vlv - BOTH

POT TK IN vlv - OPEN

WASTE TK IN vlv - AUTO

PRESS EQUALIZATION vlv - CLOSE
IM/CM PRESS vlv - TUNNEL VENT
LM/CM PRESS DIFF - 0.0 psi

SUIT FLOW vlv (3) - SUIT FULL FLOW
CABIN HEAT EXCH LOUVERS - centered
PRIM CABIN TEMP vlv - C (CW)

SEC CABIN TEMP vlv - MAX COOL
DRINKING H20 SUPPLY vlv - OFF
WATER GUN sw - lock closed

FOOD PREP H20 vlv (both) - REL

Drain vlv - Cap installed

2 1QAR

Caoant

INE o e i 1

(' Basic Date_(,..‘_ Aug. 18, (}7 Rev. Dec. 22(. 967
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L
1-5

BACKUP CREW CLOSEOUT

T Fwd Equipment Bay

3

MET - zeroed

DET - zeroed

MSN TIMER sw - STOP

EVENT TIMER START sw - center

EVENT TIMER RESET sw - up, then center

LEB
UTIL Connector Covered
UTIL PWR - OFF
FLOOD LT sws - as desired
G/N PWR OPTICS - OFF
G/N PWR IMU - on (up)
RNDZ XPNDR - OFF
SYS TEST (2) - 5-A
SYS TEST ind - 1.1-1.9 vdc
SYS TEST (2) - 6-A
CM RCS HTRS - OFF
URINE DUMP HTR - HTR A
OPTICS MODE - ZERO
OPTICS SPEED - LO
OPTICS COUPLING - DIRECT
OPTICS TRACKER - OFF
OPTICS TRUN - SLAVE TO SXT
CONDITION LAMPS - ON
UP TLM - ACCEPT
SCI/UTIL Connector covered and UTIL 163
PWR-OFF
SCI Connector covered and SCI PWR-OFF 162

RHEB

CB panel 225 - all closed

CB panel 226 - all closed except:
CB FC RAD (3) - open
CB FC REACS (3) - open

Panel 227:
Connectors (3) - Covered
Switches (2) - OFF

CB panel 250 - all closed except:
CB PYRO A(B) BAT BUS A(B) PYRO BUS TIE - ope
CB BAT C TO BAT BUS A & B (both) - open



L
1-6

WASTE MGT OVBD DRAIN vlv - DUMP

BAT VENT vlv - CLOSED

WASTE STOWAGE VENT vlv - CLOSED

REPRESS 02 vlv - close

SURGE TK PRESS RELIEF vlv - AUTO

PLVC sw - NORMAL

02 DEMAND REG vlv - BOTH

SUIT TEST vlv - OFF

SUIT RET AIR vlv - close

GLY TO RAD PRIM vlv - NORMAL

CABIN RELIEF vlv (both) - BOOST/ENTRY
(safety latch off)

GLY RSVR IN vlv - open

GLY RSVR OUT vlv - open

GLY RSVR BYPASS vlv - close

02 SM SUPPLY vlv - on

02 SURGE TK vlv - on

02 PLSS vlv - off

Sept. 20, 1968

ORDEAL :
EARTH/LUNAR sw - PWR OFF ORDEAL PANEL

FDAI sw 1 & 2 (both) - INRTL
ALT SET - TBD

LTG - OFF
MODE - HOLD/FAST
SLEW - off (center)

Channad

THC - LOCKED
RHC - LOCKED

C Basic Date__(__'_Aug. 18, C\7 Rev. Dec. 22(‘)67

IM MDC Side Panels

LH COAS PWR - OFF

CB Panel 8 - all closed except:
CB SECS ARM (both) - open
CB SECS LOGIC (both) - open

PL VENT - OFF

PL DYE MARKER - OFF

PL BCN lts - OFF

FLOAT BAG (3) - VENT

SECS LOGIC (both) - OFF

EDS PWR - OFF

TVC SERVO PWR (both) - OFF

(:iCSM 101
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L
1-7
FDAT PWR - BOTH
HAND CONT PWR - BOTH
SCS ELEC PWR - OFF
BMAG PWR (both) - WARMUP

Main Display Console Panel 1

Altimeter - check

CMC ATT - IMU

g METER - check reading 1g
FDAI SCALE - 5/1

FDAI SELECT - 1

"FDAI SOURCE - CMC

FDAI error & rate ind (6) - zero
FDAI (both) - R=152°, P=90°, Y=0°
DET - 00:00
MAN ATT (3) - ACCEL CMD
LIMIT CYCLE - OFF
ATT DEADBAND - MIN
RATE - HIGH
DIRECT RCS - OFF
SCS CHANNEL (4) - OFF
SC CONT - SCS
CMC MODE - FREE
/Pc sw -
SIVB/GPI sw - SIVB
LV TK PRESS OXID - TBD
LV TK PRESS FUEL - TBD
BMAG MODE (3) - RATE 2
SPS THRUST - NORMAL
AV THRUST A&B (both) - OFF (guarded)
SCS TVC PITCH & YAW - AUTO
GMBL MOT (4) - OFF
SCS LOGIC - BUS 3

.ELS LOGIC - OFF (guarded)

ELS - AUTO

CM RCS LOGIC - OFF

CM PRPLNT DUMP - OFF (guarded)

CM PRPLNT PURGE - off (down and guarded)
IMU CAGE - off (down and guarded)

EMS ROLL - OFF

.05G sw - OFF

SIVB/GPI sw - GPI
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9

10

L
1-8

TVC GMBL pRIVES PITCH & YAW - AUTO
FCSM (both) - RESET/OVERRIDE
EVENT TIMER START sw - center

EVENT TIMER RESET sw - up, then center

Main Display Console Panel 2

EXT LT - OFF
MSN TIMER ind - reads zero
MSN TIMER sw - START
Verify counting up
UP TLM - ACCEPT
FLT RCDR - off (center)
CM RCS PRESS - off (down and guarded)
SM RCS HEATERS (4) - OFF
RCS TRNFR - SM
EDS AUTO - OFF
PRPLNT DUMP - AUTO
2 ENG OUT - AUTO
LV RATES - AUTO
TWR JETT (both) - AUTO (guarded)
LV GUIDANCE sw - IU
MAIN RELEASE - off (down and guarded)
S BAND ANT ind - > 1/3 scale
EMER 02 vlv - close
REPRESS 02 PRESS RELF vlv - open
REPRESS 02 PRESS gage - >865 psi
RHC 1 - locked
SCI - OFF
SEQ CAMR - OFF
COAS PWR SW - OFF

RHEB

CB Panel 275 - all closed except
CM MN A & B (both) BAT C - open

CB FLT & PL BAT BUS A,B & BAT C (3) - open
CB Panel 276, 277, and 278 - all closed

RH MDC Side Panels

FC PUMPS 1 - AC1
FC PUMPS 2 & 3 (both) - AC2
G/N PWR - ACl

20, 1968

Basic Date__c"_Aug. 18, (' Rev. Dec. 22,(/67
Sept.
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MN BUS TIES (both) - OFF

BAT CHGR - ACl

NONESS BUS - MN B

CB Panel 5 - all closed except:
CB INST SCI EQUIP SEB (both) - open
CB STM/UR DUCT HTR (both) - open

SPS GAUGING - AC 1

TELCOM GP 1 - AC1

TELCOM GP 2 - AC2

ECS GLY PUMPS - OFF

SUIT COMPR (both) - OFF

'CB Panel 4 - all closed

CB Panel 229 - all closed except:
MAIN REL PYRO A&B (both) - open

Main Display Console Panel 3

VHF ANT - SM LEFT

S BAND XPNDR - PRIM

S BAND PWR AMPL - PRIM

S BAND PWR AMPL - HIGH

PWR AMPL TB - BP (after 90 sec)

S BAND MODE VOICE - VOICE

S BAND MODE PCM - PCM

S BAND MODE RNG - RANGING

S BAND AUX TAPE - off (center)

S BAND AUX TV - off (center)

UPTLM DATA - DATA

UPTIM CMD - NORM *

TAPE MOTION TB - bp

S BAND ANT - OMNI C

VHF AM A - SIMPLEX

VHF AM B - off (center)

VHF AM RCV ONLY - off (center)

VHF BCN - OFF

FC REACS VLVS - NORM

H2 PURGE LINE HTR - OFF

TAPE RCDR motion - REWIND (allow tape to fully
rewind before proceeding)

TAPE RCDR - PCM/ANLG

TAPE RCDR mode - RECORD

TAPE RCDR motion - stop (center)

SCE PWR - NORM



L
1-10

PMP PWR - NORM
TLM INPUTS PCM - LOW
TLM INPUTS - BIOMED LEFT

12 Panel 9, 10, 6 comm checks
MODE - PTT
PWR - AUDIO/TONE
SUIT PWR - on (up)

INTERCOM - T/R
VHF AM - T/R

S BAND - T/R
AUDIO CONTROL - NORM
MASTER VOLUME tw - 5

Sept. 20. 1968

O ainosiniel

( Basic Date_chf_Aug. 18, (:)7 Rev. Dec. 22( 967
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2-1

SECTION 2. PRIME CHECKS

(.\ PRE-INGRESS (by backup crew)

DIRECT 02 - cracked for .6 1lb/hr flow
SUIT COMPR 2 - ACl
02 AP IND sw - SUIT COMPR
02 AP ind - psid
02 AP IND sw - SUIT-CAB
02 AP ind - in H20
INTERIOR LTS - on
INTERIOR LTS NUMERICS - on
Remove PYRO sw lock & pass to
pad leader.

PRIME CREW INGRESS & STATUS CHECKS

. 18, 1967 Rev. Dec. 22,

1

Aug
Sept.

"~

Basic Date

{_‘) Changed

CsM 101

Suit Circuit Verification
TLM INPUTS BIOMED sw - CENTER
02 AP IND sw - SUIT COMPR

02 AP IND - psid

02 AP IND sw - SUIT CAB
Perform gas sampling

Read suit 02 PP - mm hg
C/W function - NORMAL

SUIT TEST vlv - press

NOTE
1. Crew control
pressurization rate
as req'd with DIRECT
02 valve.
2. All crewmen exer-
cise PGA joints during
pressurization period

02 AP ind - pegged

02 FLOW ind - pegged

02 FLOW HI 1t - on

MASTER ALARM 1t - on

MASTER ALARM pb - push

PGA PRESS ind - 4.1-4.5 psig
SUIT PRESS ind - pegged
DIRECT 02 vlv - close (CW)
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PRIME CHECKS

2:

L
2-2

02 DEMAND REG vlv - off

02 FLOW ind - pegged low

02 FLOW HI 1t - out

Verify PGA PRESS ind <0.5 psi/min

NOTE
Crewmen to remain in-
active (hold breath for
30 seconds)while monitor-
ing PGA press decay to
preclude indicator fluc-
tuation.

02 DEMAND REG vlv - BOTH
SUIT TEST vlv -~ press

NOTE
Do not position
suit test selector
to OFF until suit
and cabin press are
approx. equal.

SUIT TEST vlv - OFF

DIRECT 02 vlv - partially open (CCW)
02 FLOW ind - .4 to .6 lb/hr

C/W function - ACK

2 Cabin Closeout

Close hatch
External technician checks complete (verify)
Gear box & handle ratchet sel (both) - LATCH
Shear pin release knob unlock (verify)
Handle down & pump to latch
Shear pin engaged (verify)

Configure for rapid egress
Handle to stowage position
Gear box & handle ratchet sel (both) - UNLATCH
BPC knob - LAUNCH
Counterbalance piston chamber press >2000 psig

Hatch leak test (20 min)

SM 101
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BCN LT - OFF

FLOAT BAG (3) - VENT

MAN ATT ROLL - RATE CMD

MAN ATT PITCH - ACCEL CMD

MAN ATT YAW - RATE CMD

SCS TVC (both) - RATE CMD

ELS AUTO SW - ON (up)

EVENT TIMER RESET - center

EVENT TIMER START - center

ABORT SYS PRPLNT - DUMP AUTO

C/W function - ACK

MSN TIMER - START

SPS GAUGING - ACl1

ECS GLY PUMPS 1 - AC1

VHF ANT sel - SM LEFT

SPS QTY OXID FLOW VLV INCR - NOMN

MN BUS A RESET - center

SPS HE vlv (both) - AUTO

MN BUS B RESET - center

S-BAND ANT - OMNI A

VHF BCN - OFF

AC BUS RESET (both) - center

UP TLM CMD - NORM

EDS PWR - ON (up)

All LV ENG lts - on

Standby for ABORT REQUEST 1t cmd check

ABORT 1t - on (dim)

ABORT 1t on (bright)

ABORT 1t - out

ABORT 1t - on

ABORT 1t remains on

ABORT 1t - on (dim)

ABORT 1t - out

UP TLM CMD - OFF

LV proceeding with EDS test;
spurious panel 1 1lts will come on

S-BAND - T/R

INTERCOM - OFF

INTERCOM - T/R

VHF AM - T/R

EDS POWER - OFF

&/Pc ind - %



-60:00

2-4

3 FDAI PWR - BOTH
SCS ELEC PWR - GDC/ECA
BMAG PWR (both) - ON

4 GDC Alignment
BMAG TEMP 1t (2) - OUT
FDAI SELECT - 1
FDAI SOURCE - ATT SET
ATT SET - GDC (verify)
ATT SET dials (3) - (R=152°, P=90°, Y=0°)
GDC ALIGN PB - push
ATT SET dials (3) - Adjust Until:
R & Y error needles-Full Lt, P-Full Dn
FDAI SELECT - 2
Verify same indication as FDAI 1
GDC ALIGN PB - Push until FDAI 2 error
needles. null
ATT SET dials (3) - (R=152°, P=90°, Y=0°)
Verify FDAI 2 ATT ERR needles: '
R & Y-Full Rt, P-Full Up
FDAI SELECT - 1
Verify FDAI 1 ATT ERR needles:
R & Y-Full Rt, P-Full Up
GDC ALIGN PB - PUSH
Verify FDAI 1 BALL - R=152°, P=90°, Y=0°

WARNING
SECS PYRO (both) - SAFE
SECS LOGIC (both) - OFF

5 Gimbal Drive and Trim Check
SC CONT - SCS
SCS TVC (both) - RATE CMD
TVC GMBL DRIVES (both) - AUTO
MN BUS TIES (both) - ON
TVC SERVO PWR 1 - ACIL/MNA
TVC SERVO PWR 2 - AC2/MNB
SIVB/GPI sw - GPI
RHC #2 - UNLOCKED
Primary TVC Check
GMBL MOT PITCH 1 - START - ON

¢
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GMBL MOT YAW 1 - START - ON
Verify Trim Control

Verify MIVC

SCS TVC (both) - AUTO

Secondary TVC check

GMBL MOT PITCH 2 - START - ON
GMBL MOT YAW 2 - START - ON
THC - CW

Confirm Trim Control

Verify MTVC

GMBL MOT PITCH 2 - OFF

GMBL MOT YAW 2 - OFF

Verify NO MIVC

THC - Neutral

Set GPI to Trim Setting P=
GMBL MOT PITCH 1 - OFF
GMBL MOT YAW 1 - OFF
RHC - LOCKED

MN BUS TIES (both) - OFF, then AUTO

TVC SERVO PWR (both) - OFF
SIVB/GPI sw - SIVB

6 GDC DRIVE CHECK
FDAI 1 errors - R-rt, P-dn, Y-1t

FDAI SELECT - 1/2
FDAI SOURCE - CMC

FDAI 1 BALL - R=152°, P=90°, Y=0°

7 EMS RAI PREP

EMS ROLL - ON
GDC ALIGN PB - PUSH & HOLD

ATT SET YAW dial - Adjust til EMS RAI up

EMS ROLL - OFF

ALIGN GDC to IMU:
FDAI SELECT - 1
FDAI SOURCE - ATT SET
ATT SET - IMU

ATT SET dials(3) - null FDAI 1 errors

ATT SET - GDC

GDC ALIGN PB - PUSH
FDAI SOURCE - CMC
FDAI SELECT - 1/2



-30:00
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Before
-20:00
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L
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EMS FUNCTION - EMS TEST 1
Slew scroll to superimpose display index on
alignment notch of 1lst unnumbered test pat-

tern

CB BAT RLY BUS (both) - close (verify)

Set

AV

EMS FUNCTION - AV SET

SET AV counter - 2000 FPS
EMS MODE - STBY (verify)
EMS FUNCTION - AV

EDS PWR - ON

CB SECS ARM (both) - close
CB SECS LOGIC (both) - close
SECS LOGIC (both) - ON

SECS PYRO (both) - ARM

CM RCS LOGIC - on (up)

ELS - AUTO (verify)

SM RCS GROUND FIRING TESTS

SM
SM
SM
SM
SM
SM
SM

RCS
RCS
RCS
RCS
RCS
RCS
RCS

He 1 (4) - ON

He 1 TB (4) - gray

He 2 (4) - ON

He 2 TB (4) - gray

PRIM PRPLNT (4) - ON
PRIM PRPLNT TB (4) - gray
SEC PRPLNT TB (4) - BP

RCS IND sw - SM A, B, C, D

SM RCS MANF PRESS - 192-207 psia
CB PITCH MNB - open

CB YAW MNA - open

CB YAW MNB - open

SCS CHANNELS PITCH & YAW - A

RCS CMD - ON

Each jet should be fired only once and for a

duration of one second or less

Rev. Dec. 22, c 7

|
r
8

0
P

Aug. 18,
Sept. 20

( 3asic Date
Chanaed

C M 101



190/

bec. 4Z,

Rev.

CSM 101

)

Aug. 15, 1906/

«)_Sept. 20, 1)3

Basic Date

i ) Changed

)

RCS CMD - OFF

L
2-7

RHC - PULSE + PITCH - GND checks Jet C-3
fires
PULSE - PITCH - GND checks Jet A-4
fires
CB PITCH MNA - open
CB YAW MNB - close

RHC - PULSE + YAW - GND checks Jet D-3
fires

PULSE - YAW - GND checks Jet B-4
fires

SCS CHANNEL ROLL (2) - A
CB PITCH MNA - close

CB PITCH MNB - close

CB YAW MNA - close

RHC - Move in all 6 directions - GND VERIFY
NO FIRING
MAN ATT PITCH - ACCEL CMD

12 FDAI ball - R=152°, P=90°, Y=0°
- BMAG MODE (3) - RATE 1
GDC ALIGN PB - push

LAUNCH PREPARATION

LCC Confirm Launch Ready

-15:00

-10:00

FDAI SCALE - 5/5

RATE - HIGH

THC - locked (verify)

RHC (both) - ARMED

DIRECT RCS - OFF

SCS CHANNEL A/C B/D ROLL, PITCH, YAW - A
TVC SERVO PWR 1 - AC 1/MNA
TVC SERVO PWR 2 - AC 2/MNB
CMC MODE-FREE

SPS THRUST 1t - out

SC CONT - SCS (verify)
COMM MODE - PTT

S BAND PWR AMPL - HIGH

S BAND MODE - RANGING



-05:00

-03:00

-01:15

-00:45

L
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SPS THRUST - NORMAL

AV THRUST A&B (both) - OFF (guarded)

G/Pc-sw - & (verify)

EDS AUTO - AUTO

LV RATES - AUTO (verify)
2 ENG OUT - AUTO (verify)
RCS CMD - OFF (verify)
UPTLM - ACCEPT

Verify P02
Key V75 do not key ENTR
GDC ALIGN PB - push

FC REACS vlv - LATCH

GLY TO RAD PRIM vlv - BYPASS(pull)
GLY DISCH PRIM PRESS - TBD

GLY ACCUM PRIM QTY - 30-70%

TAPE RCDR mode - RECORD (verify)
TAPE RCDR motion - FWD

TAPE motion TB - gray

MN BUS TIES (both) - on (up)

FLT RCDR - RECORD

READY FOR S-IB IGNITION

Sept. 20, 1968

Channad
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BOOST
-00:03
00:00

00:10
00:38
00:50

01:01

01:40

01:50
02:10
02:23
02:26
02:27
02:29
02:31
02:35

02:46

L
3=-1
SECTION 3. BOOST-INSERTION

Ignition
LIFT OFF 1t - on
(NO AUTO ABORT LIGHT on - PUSH WHEN

P11

00:00

LIFTOFF VERIFIED)

(No P11-Key ENTER)
V06 N62
VI XXXXX. FPS
H DOT XXXXX. FPS
H PAD XXXX.X NM
MODE
Roll & Pitch Program
Roll complete
Monitor a to T +01:40
Cabin Pressure Decreasing
(No Pressure Decrease by 18K
CAB PRESS REL vlv (RH)-DUMP)
PRPLNT DUMP - RCS CMD
C/M RCS PRPINT tb (both)-gray 1:01
MODE IB 4
EDS - OFF
2 ENG OUT - OFF
L/V'RATES - OFF MODE
o/Pc sw - Pc l
MODE IC (R3 = 0016.5 NM) 150
GO/NO GO FOR STAGING 4
INBOARD CUTOFF
OUTBOARD CUTOFF
SIB staging
SIVB Ign command - 1t on MODE
SIVB 65% - 1t out
SIVB/GPI sw - GPI, P , Y
GMBL MOT (4) - START - ON
TWR JETT (both) - ON (TFF >1+20)
(NO TWR JETT - pg 0/10-2)
MAN ATT PITCH - RATE CMD

RATE :
5°/SEC P,Y
20°/SEC R

1B

1C

STAGING

02:46

1

RATE:

'€

LISNI-LS00d

SIVB/GPI sw - SIVB

°/SE
MODE II 10 (SEc e

20°/SEC R

MODE TII1




P11l

BOOST

35

P11l

02:51

03:23

04:00
04:10
05:00
06:00
07:00
08:00
09:00
09:26

09:51
09:53

RECORD:

L
3-2

Guidance Initiate MODE II

SEC COOL LOOP - EVAP

STM PRESS - AUTO

H20 FLOW - AUTO

FLT QUAL RCDR - OFF

Guidance Good

SEC COOL LOOP - RSET

Systems Status

SEC COOL LOOP - OFF

G&N status

Spacecraft status

Systems status

G&N status

Go for orbit v

REPORT/CONFIRM COI, MODE IV 09:26
MODE IV

FIXED AV MODE ;
SECO INSERT
(NO SECO: THC - CCW — NEUT within 1 sec)

N62: VI , HDOT , H FIXED AV

DSKY DISPLAYS AVAILABLE: MODE
N4LE: HA, HP, TFF

N50E: AR, HP, TFF

N32E: TF HP

Key V37E OOE 22:39

NOTE: FIXED AV MODE TO 24:00

- ) Rev. Dec. 22, N/
b C

Aug. 18, 1
July 10, 1
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1 Insertion Checklist
GMBL MOTS (4) - OFF
ELS-MAN
CM RCS LOGIC - OFF
SCS CHANNELS (4) - OFF
CAB PRESS REL vlv (both) - NORMAL
SECS PYRO (both) - SAFE
SECS LOGIC (both) - OFF
TVC SERVO PWR (both) - OFF
EDS PWR - OFF
CB ELS BAT (both) - open
“CB PL VENT - open
CB FLOAT BAG (3) - open
CB GMBL MOT CONT (4) - open
FC REACS vlv - NORM
MN BUS TIES (both) - OFF
CM RCS PRPLNT (both) - OFF
CM RCS PRPLNT tb - bp
SM RCS HTRS (4) - PRIM
C/W function - NORMAL
Panel 277 CB 9 & 10 - open
Panel 278 CB (both) - open
Initiate Batt charging (C,A,B)

2 Perform C/W SYS Per verif pg 0/9-9
3 Perform SCS ATT Ref Comp Ck, pg 0/3-2
4  Perform SM RCS Mon Ck, pg 0/9-1
-5 Perform CM RCS Mon Ck, pg 0/9-2
6 Perform EPS Per Verif #1,2,3,4,&5, pg 0/9-2
7 Perform ECS Per Verif, pg 0/9-5

8 Perform SPS Mon Ck, pg 0/9-1
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L
3-4

ECS Postinsertion Configuration

GLY EVAP TEMP PRIM OUT - 40-43°F

GLY EVAP STEAM PRESS PRIM 0.097-0.145 psia

GLY RSVR BYPASS vlv - OPEN

GLY RSVR OUT vlv - CLOSE

GLY RSVR IN vlv - CLOSE

ECS RAD FLOW CONT - PWR (verify)

GLY to RAD PRIM vlv - push (normal)

ECS RAD TEMP PRIM OUT below PRIM IN
XXX XX XXX XXX XX XX XX XXX XXX XXXX XXX XXX KXKXX
X If OUTLET TEMP ABOVE INLET TEMP: X

GLY TO RAD PRIM viv - pull (bypass)

- recheck in 5 minutes
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

ECS RAD tb - gray

ECS RAD HTR - PRIM 1

POT H20 HTR MNA

GLY EVAP TEMP PRIM IN - AUTO

CB STM/UR DUCT HTR (both) - close

ACCUM PRIM/SEC QTY ind - 30-70%
DRINKING WATER SUPPLY vlv - ON (CCW)

SYS TEST - 4A

WASTE STOWAGE VENT vlv - CLOSED (verify)
WASTE MGT OVBD DRAIN vlv - CLOSE

BAT VENT vlv - VENT for 5 sec, then CLOSED °

WASTE MGT OVBD DRAIN vlv - DUMP
Verify BAT VENT on SYS TEST (4A)
DIRECT 02 - off
WASTE MGT OVBD DRAIN wvlv - CLOSED

( ~end rev 3)

10 MOUNT ORDEAL BOX

Perform Ordeal Init pg 0/3-3

11 OPTICS DUST COVER JETT PROCEDURE
OPTICS: HI SPEED, DIRECT, CW

@
, 1968

Aug. 18,
Sept. 20

Chanaed

CBasic Date_c -
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SECTION 4. ABORTS

MODE 1-A (0:00-01:01) (4.1NM)

ABORT (CM/SM SEP) (LES MTR)
0:14 ELS LOGIC-ON...(TWR JETT)
15 APEX COVER
116 DROGUES
+: 8 RCS He DUMP PB

<3800' DEPLOY MAINS IMMEDIATELY

<10K

DEPLOY MAINS AT 28 SEC

GO TO LANDING PHASE* pg L/4-5/6

MODE 1-B (01:01-01:50) (4.1-16.5)

ABORT (CM/SM SEP) (LES MTR)

:11 CANARD DEPLOY
(VHF AM-OFF,ANT-RECY)
TO LANDING PHASE pg L/4-5/6

$11
<14

MODE 1-C (01:50-02:46) (16.5-TWR JETT)

ABORT (CM/SM SEP) (LES MIR)

CM RCS PRESS-ON
RCS TRNFR-CM

CM RCS-ON

CANARD DEPLOY
IF STABLE, TWR JETT RATES EXCESSIVE:
ENT ATT R=0°P=135°Y=0° DIRECT RCS-ON
PITCH - RATE CMD ROLL 90°
BMAG-ATT 1 RATE 2 DAMP YAW RATES
EMS-ENTRY /AUTO ROLL HEADS DOWN

VHF AM - OFF, ANT-RECY DIRECT RCS-OFF
.05G LIGHT, 0.5G sw-ON  ESTAB 5°/sec + PITCH RATE

RATE HIGH BMAG MODE (R&Y)-ATT1/RATE2
FLY MAX LIFT

GO TO LANDING PHASE pg L/4-5/6

o

I HAOW

IT HAOn

) ;




MODE I

+ MODE II

IJ
42

MODE II-SPS (2:46-9:26) (TWR JETT-23,500 FPS)

:00
03

$05

124

(AFTER SEP)

1:40

ABORT (NO BECO-REQUEST SHUTDOWN)
(NO SEP-CSM/LV SEP PB)
RCS CMD-ON
THC NEUTRAL AND +X
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX%
EXCESSIVE RATES:
AV THRUST A&B (both) - NORMAL
SPS THRUST-DIRECT ON
AV THRUST A&B (both)-OFF
SPS THRUST-NORMAL
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXB&
+X OFF
CM/SM SEP (both) - ON
CM RCS PRESS-ON
RCS TRANS-CM
C/W MODE-CM
ENTRY ATT (R=0°, P=126°, Y=0°) | BEFORE
BMAGS-ATT1 RATE2 1:40
EMS ENTRY/AUTO
DEADBAND-MAX
VHF AM - OFF
ANT - RECY
DSKY DISPLAYS AVAILABLE
N50E: AR, HP, TFF
N44E: HA, HP, TFF
N32E: TF PERIGEE
NOTE TFF
COMPLETE MNVR TO ENT ATT

SINGLE RING CM RCS

AT .05G LIGHT, .05G sw-ON
EMS ROLL-ON

RATE-HIGH

FLY MAX LIFT

30K LANDING PHASE pg L/4-5/6

Dec. (f 1967

Aug. 18,(:,57 Rev.

Basic Date
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ABORT
:04
$05

: 24

L
4-3

MODE IV-SPS(09:26 - INSERTION)

(23,500 FPS — INSERTION)

o el wmee s RGOSR SEP. PR)
RCS CMD - ON
THC NEUTRAL AND +X
SIVB/GPI sw - GPI
XXXXXXXXXXXXXXXXXXXXXXXXXXXXX)(;E
EXCESSIVE RATES:
AV THRUST A&B (both) - NORMAL
SPS THRUST - DIRECT ON
AV THRUST A&B (both) - OFF
L SPS THRUST - NORMAL 2
P 9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.4

+X OFF

MNVR TO INSERTION ATT (R=180°, P=350°, Y=0°)
[BEFORE 1:50 |

GETI AVC P

BMAG MODE (3) - ATT 1 RATE 2
TIGHT DEADBAND

EMS - AUTO

AV THRUST A&B (both) - NORMAL
4 JET ULLAGE

SPS THRUST - DIRECT ON

BURN DESIRED AV

MONITOR V16 N50

AV THRUST A&B (both) - OFF
GMBL MTRS(4) - OFF

SPS THRUST - NORMAL

‘AT HUORW

VAV @EXId




MODE IV

 FIXED AV

ABORT

:05
s 204

TIG -15 sec
TIG
POST BURN

L
b=4

FIXED AV (09:51 - 22:30)

oo laie o« (CEM/LV 1 SEP PE)

EMS MODE-AUTO

RCS CMD - ON
THC NEUTRAL AND +X
+X OFF

MNVR TO RETRO ATT (R=180°, P=150°, Y=0°),

SIVB/GPI sw-GPI

BMAG MODE (3)-ATT 1 RATE 2
TIGHT DEADBAND

EMS - AUTO

Key V25 N61E

LAT
LONG
HDS UP/DOWN

KEY RLSE, then Key V16 N5OE
GIMB MOTS ON, CB's CLOSED

CHECK GIMBAL TRIM ANGLES & MTVC

AV THRUST A&B (both)-NORMAL
4 JETT ULLAGE

SPS THRUST-DIRECT ON AV=600 FPS

AV THRUST A&B (both)-OFF
SPS THRUST-NORMAL

CM RCS TEST

CM/SM SEP (both)-ON

C/W MODE-CM

MNVR ENT ATT (R=300°, P=45°, Y=17°)

CM RCS LOGIC - OFF

SINGLE RING CM RCS

EMS-STDBY

EMS FCN - ENTRY/AUTO
DEADBAND MAX

RATE - HIGH

POST BURN UPDATE

EMS ROLL-ON, ALIGN ROLL BUG
AT .05G LIGHT, .05G sw-ON
FLY HALF LIFT

30K LANDING PHASE pg L/4-5/6

24967

0O 1040
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Lol AV L

L
4-5/6

LANDING PHASE (30K, DESCENDING)

ELS LOGIC-ON
T JBRE s s aa b oo o CDRR JETT PB)

Apex cover jett .....(APEX COVER PB)
(WAIT 2 SECS)

Drogues deployed.....(DROGUE DEPLOY PB)

CAB PRESS increasing (IF NO INC BY 17K,
CAB PRESS REL-DUMP)

Mains deployed.......(MAIN DEPLOY PB)

VHF AM - SIMPLEX A,BCN,ON

VOICE REPORT

CB FLT & PL BATT BUS A, B & BAT C

(3)-close

CB FLT & PL MNA & B (2)-open

FLOOD-POST LDG

CM RCS PRPLNT (both)-OFF

CAB PRESS REL vlvs (both) - CLOSED

DIRECT 02 vlv - OPEN (CCW)

MN BUS TIES (both) - OFF

POST LANDING pg E/3-1



ORBITAL
OPERATIONS

ORBITAL
OPERATIONS

et cor aor( —padueyof



ORBITAL
OPERATIONS

SIVB SEP

. REFERENCE DATA

G&N GENERAL

G&C BASIC

COAST

ALIGNMENTS

PRETHRUST FOR ORBIT CHANGE
SPS ORBIT CHANGE

RCS ORBIT CHANGE

. SYSTEM MANAGEMENT

EMERGENCY

01
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SIVB-SEP
1

SIVB SEP

Separation Preparation

POO
Key V62E

Key V37E 47E (Thrust Monitor)
FL V N AV (CSM)

X,Y,Z (.1FPS)

DIRECT RCS - ON
SC CONT - SCS
BMAG MODE (3) - RATE 2

"SCS CHANNELS (4) - ON

MAN ATT (3) - RATE CMD

TAPE RCDR - RECORD/FWD/HBR (verify)
BATT CHGR - OFF

TVC SERVO PWR - AC1/MNA

CB EDS (3) - closed (verify)

CB RCS LOGIC (both) - closed (verify)
EDS PWR - ON

AV counter - Zeroed

DET-Reset

(hold)

HAND CONTROLLERS - ARMED

SECS LOGIC (both) - ON

Obtain GO from MSFN (CRO)

SECS PYRO (both) - ARM

CM RCS LOGIC - ON

ATT DEADBAND - MIN

RATE - LOW
GET SEP

ddS-49AIS



SIVB-SEP

2

00:00

00:01

0Q:04

01:00

3

4

SIVB-SEP
2

Separation
~00:10 EMS - AV/AUTO
RCS CMD - ON
THC - +X and HOLD FOR AV = 1 FPS
DET - Start
CSM/LV SEP PB - push & hold
L/V ENG 1 1lt-out
- CSM/LV SEP PB - release

XXX KKXKXXKXXKXXXXX KX KX XX XXKX XXX XXX XXX XXX XXX XXXKF
THC - CCW (4.0 sec min)
THC - CW & +X - Hold for AV = 1 FPS or 3 secs, _

KXXXXXXKXXKXKXXKXKKKKXXK KX KX XXX KX XXX XXX XXX XX XX XX s;;w

DIRECT RCS - OFF

THC - MINUS X 1 1/2 sec,
MAN ATT PITCH - ACCEL CMD
THEN PITCH up 5°/sec

SECS PYRO (both) - SAFE
SECS LOGIC (both) - OFF

Postseparation Checks
TAPE RCDR - stop/FWD/LBR (verify)
EDS PWR - OFF
TVC SERVO PWR 1 - OFF

CB
CB
CB
CB
cM
CB
CB

SECS ARM (both) - open
SECS LOGIC (both) - open
RCS LOGIC (both) - open
EDS (3) - open

RCS LOGIC - OFF

PYRO A SEQ A - open

PYRO B SEQ B - open

Continue Battery charging
EMS - OFF/STBY
Key V37E OOE

Perform EPS Per Verif #3,4,&5, pg 0/9-2

H

Rev. Dec. 22,C*
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6

-

Aug. 18,
Sept.

Channad

CBasic Date Q y-

C 'SM 101



AR o B e g

Dec. 22, 1967

Lid d

wagiv wvalc

) Changed ___{

RS S o e

SECTION 1.

1-1

VERB LIST (Decimal)

Regular Verbs

01
02
03
04
05

06

07

11
12
13
14
15

16

17

21
22
23
24
25
27
30
31
32
33
34
35
36
37

Display
Display
Display
Display
Display

Displey
Display
Monitor
Monitor
Monitor
Monitor
Monitor

Monitor

Monitor

Oct Compnt
Oct Compnt
Oct Compnt
Oct Compnt
Oct Compnt

(R1,

Decimal (R1 or R1, R2 or

DP Decimal

Oct Compnt
Oct Compnt
Oct Compnt
Oct Compnt
Oct Compnt

(R1,

Decimal (R1 or R1, R2 or

DP Decimal

Load Compnt 1 (R1)
Load Compnt 2 (R2)
Load Compnt 3 (R3)

Load Compnt
Load Compnt

G&N GEN

1 (R1)

2 (R1)

3 (R1)

1, 2 (RLl, R2)
1, 2, 3

R2, R3)

R1, R2, R3)
- Test Only
(R1, R2)
1 (R1)
2 (R1)
3 (R1)
1, 2 (R1, R2)
1, 2, 3
R2, R3)

R1, R2, R3)
- Test Only
(R1, R2)

1, 2 (Rl, R2)
1, 2, 3 (R1l, R2, R3)

Display Fixed Memory

Request

Executive

Request Waitlist

Recycle

Prog

Proceed Without DSKY inputs
Terminate Function
Test Lights

Request Fresh Start

Change Prog (Major Mode)

Extended Verbs

40 Zero (ICDU or OCDU)
41 Coarse Align (ICDU or OCDU)
42 Fine Align IMU

T

€9°z79‘veTE‘0E‘C0N
ant A€ . o

NHD N®D

l




,62,63|

G&N _GEN

RO3,30,31,34

ruv,us,ve
15

0
1-2

Load IMU ATIT Error meters

Pulse Torque Gyros

Establish G&C Control

Load A/P Data (RO3)

Start Auto ATT MNVR

Please Perform

Please Mark

Please perform alt LOS mark
Increment CMC Time (Decimal)
Terminate Tracking (P20)

Start Rendezvous TRK DATA Process R-22
Reset DAP HOLD FLAG TO MINUS ONE
Please Perform Calibration Mark

Set N22 = N20

Select mode 1

Select mode 2

Verify Prelaunch Align Optics (CSM)
Start CSM/Saturn Integ Test (CSM)
CSM Stroke Test on (CSM)

CSM Stroke Test off (CSM)

Update Liftoif Time

Univ Update-BLOCK ADR

Univ Update-SINGLE ADR

Update CMC Time (Octal)

Initialize erasable dump via downlink
Backup Liftoff

Min impulse command mode

Rate command and attitude hold mode
Update prelaunch azimuth

Update LM State Vector

Update CSM State Vector

Request Orbit Param Disp (R30)
Request REND Param Display (R31)
Start Target Delta V (R32)

Request REND Param Display No.2 (R34)
Request REND Final ALT Routine (R63)
Compute Banksum

Operate Selected System Test

Scan Inbits

Emergency Engine Shutdown

, 1961[“
1047 =

18
nn

Au
Nar

Basic Date('
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NOUN LIST (Decimal)

Normal Nouns

01
02
03
05
06
07
08
09
10
14
15

19

20

2!

22

23

24

25

26

27
30

Specify Machine Address
(Fract)

Specify Machin~: Address
(Whole)

Specify Machine Address

Angular Error/Diff

Option Code (Rl & R2)

Change of Prog (R1)
(used with V50)

Alarm Data

Alarm Codes

« XXXXX

XXXXX.

XXX . XX
XXX . XX
OCTAL

XXXXX.

OCTAL
OCTAL

Channel to be Specified(R1)OCTAL

Inbit Message
Increment Machine
Address (R1)
Enable Trim
(used with V50 only)
(retains N22 displays)
Present ICDU Angles Roll
Pitch
Yaw
PIPA PULSES X
Y
Z
New ICDU Angles Roll
Pitch
Yaw
Delta ICDU Angles Roll
Pitch
Yaw
Delta CMC Clock Time

Checklist (please perform)

Prio/Delay, ADRES,
BBCON(R1,R2 & R3)
Self-Test on/off sw
Target Code
(Cyrocompassing
verification)

OCTAL
OCTAL

XXX . XX
XXX . XX
XXX.XX
XXX . XX
XXX . XX
XXX . XX
XXX,

000XX.
0XX. XX
XXXXX .

XXXXX.
OCTAL

DEG .
DEG

DEG
DEG
DEG
DEG
DEG
DEG
Pulses
Pulses
Pulses
DEG
DEG
DEG
DEG
DEG
DEG
HRS
MIN
SEC



32
33
34
35
36
37
38
39

40

41

42

43

44

45

46

47

48

0
1-4

Time to Perigee

Time of Ignition (GETI)
Time of Event

Time from Event

Time of CMC Clock
GETI-TPI

GETI-MID

Delta Time of

|

Transfer ‘//

Mixed Nouns

TF GETI/TFC

VG
Delta V (Accumulated)
Target Azimuth
Elevation
Ident
Apogee Alt

Perigee Alt
Delta V (Required)
Lat

Long

Alt

Apogee Alt

Perigee Alt

TFF

Marks

TF GETI of next burn
MGA

Autopilot Config (R1&R2)
IX

(IY + 1Z) /2

Weight
Pitch Trim
Yaw Trim
TLX

OOXXX. HRS
000XX. MIN

0XX.XX SEC

XXBXX. MIN-SEC
XXXX.X FPS
XXXX.X FPS
XX . XX DEG
XX .XXX DEG
0000X
XXXX.X NM
XXXX.X NM
XXXX.X FPS
XXX .XX DEG
(+ North)
XXX .XX DEG
(+ East)
XXXX.X NM
XXX .X NM
XXXX.X NM
XXBXX MIN-SEC
XXXXX.
XXBXX. MIN-SEC
XXX.XX DEG
OCTAL
XXXXX. SLUG-FT
SQ/100
XXXXX. SLUG-FT
$Q/100
XXXXX. LB
XXX .XX DEG
XXX . XX DEG
XXXXX. FT-LBS/
100

Aug.
Nar

C
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49

50

54

55

58

59

60

61

62

63

64

65

Delta R
Delta V

AR (miss distance)
PERIGEE

TFF

RANGE

RANGE RATE
PHI

Range

Range Rate
Theta

CDH APSIS
ELEV

Post CDH Alt
Delta V-TPI
Perigee Alt (TPI)
Delta V-TPF
Delta V-MID
TF GETI (MID)
Delta V-TPF
G Max

V Pred

Gamma ET
Impact Lat

Impact Long
Head Up/Down

VI-Inertial Vel Mag

E Dot-Alt Rate Change
H-Alt Above Pad Radius

RTOGO from 0.05 G
To Splash

V 10, Predicted Iner Vel
TFE, time from 297,431 Ft

Drag Acceleration

VI, Inertial Velocity

RTOGO to Target
Sampled CMC Time

(fetched in interrupt)

RLRLRE;

XXX . XX
XXX . XX

CODE
DEG
NM
FPS
NM
FPS
FPS
MIN-SEC
FPS
G
FPS
DEG
DEG

(+ North)

XXX . XX

DEG

(+ East)
+/-00001
(+ Heads up)

XXXXX.
XXXXX .
XXXX.X
XXXX.X
XXXXX .
XXBXX

XXX. XX
XXXXX.
XXXX.X
00XXX.
000XX.
0XX.XX

FPS
FPS
NM
NM

FPS
MIN-SEC
DEG

FPS

NM

HRS

MIN

SEC



66

67

68

70

82

83

84

85

86

87

89

91

92

0
1-6

Beta, CMD Bank Angle
DNPNG Range Error
CRSKNG Range Error
RTOGO to Target

Lat, Present Position

Long, Present Position

Beta, CMD Bank Angle
VI, Inertial Vel.
H Dot, Alt Rate Change

Star Code

IMK Data
HOR Data

Delta
Delta
Delta
Delta

Delta
Delta
Delta

Delta
Delta

VX
VY
VZ
VX

VY

/4

VX

VY
vz

(1lcl vert)

(lcl vert)

(1lcl vert)

(Body Control
Axis)

(Body Control
Axis)

(Body Control
Axis)

(Other Vehicle)

(Other Vehicle)

(Other Vehicle)

VGX (Body Control Axis)
VGY (Bcdy Control Axis)
VGZ (Body Control Axis)
VGX (lcl vert)
VGY (lcl vert)
VGZ (1lcl vert)
Mark Data - Shaft (R1)

Trunnion (R2)

Landmark - Lat

Long/2

Alt

OCDU Angles Shaft (R1)

Trunnion (R2)

XXX . XX

DEG
NM
M
NM
DEG

(+ North)

XXX . XX

DEG

(+ East)

XXX . XX
XXXXX.
XXXXX.
00XXX.
XXXXX.
000XX.

XXXX.X
XXXX.X
XXXX.X
XXXX.X
XXX.X
XXXX.X
XXXX.X
XXXX.X
XXXX.X
XXX XX
XX XXX
XX XXX

DEG
FPS
FPS

FPS
FPS
FPS
FPS

FPS

FPS

FPS
FPS
FPS
FPS
FPS
FPS
FPS
FPS
FPS
DEG
DEG
DEG

(+ North)

XX XXX

DEG

(+ East)

XXX . XX
XXX.XX
XX XXX

New OCDU Angles Shaft (R1) XXX.XX

Trunnion (R2)

XX . XXX

M

DEG
DEG
DEG
DEG

C

u 18, 1967
Dec. 22 1967
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93

95

96

97

98

99

1-7
Delta Gyro Angles X Gyro
Y Gyro

Z Gyro
Pref att ICDU angles

+X axis att ICDU angles
System Test Inputs
System Test Results

Engine Enable
(used with V 50 only)
(retains N 40 displays)

XX . XXX

XXX¥X.

XXXX.X
XXXX.X

DEG
DEG
DEC
DEG
DEG
DEG
DEG
DEG
DEG

MIN-SEC
FPS
FPS



1-8
STAR LIST
STAR NAME STAR NAME
(Numerical) (Alphabetical)

o

1 Alpheratz Acamar

2 Diphda Achernar

3 Navi Acrux

4 Achernar Aldebaran

5 Polaris Alkaid

6 Acamar Alphard

7 Menkar Alphecca
10 Mirfak Alpheratz
11 Aldebaran Altair
12 Rigel Antares
13 Capella Arcturus
14 Canopus Atria
15 Sirius Canopus
16 Procyon Capella
17 Regor Dabih
20 Dnoces Deneb
21 Alphard Denebola
22 Regulus Diphda
23 Denebola Dnoces
24  Gienrah Enif
25 Acrux Fomalhaut
26 Spica Gienah
27 Alkaid Menkar
30 Menkent Menkent
31 Arcturus Mirfak
32 Alphecca Navi.
33 Antares Nunki.
34 Atria Peacock
35 Rasalhague Polaris
36 Vega Procyon
37 Nunki Rasalhague
40 Altair Regor
41 Dabih Regulus
42 Peacock Rigel
43 Deneb Sirius
44 Enif Spica
45 Fomalhaut Vega

v

NO
6
4

25

1

27

21

32
1

40

33

31

34

14

13

41

43

23
2

20

44

45

24
7

30

10
3

37

42
5

16

35

17

22

12

15

26

36

19676
, 19670

18
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1-9

V50 N25 CHECKLIST CODES

R1 Code ACTION FUNCTION
00011 Key in Auto Optics Pos Option
00012 Key in Target Data
00014 Key in Fine Align Option
00015 Perform  Star Acquisition
00016 Key in Terminate Mark Option
00017 Perform Additional Sightings
00025 Perform  Backup Star Sighting
(P53, P54)
00026 Perform Terminate Backup Marking
(P53, P54)
00031 Kev in Engine On Option
00035 Perform CMC Thrusting Preparation
00036 Perform Thrust Terminate
00037 Perform Trim Finished, Please
terminate R63
00041 Switch CM/SM Sep to Up
00060 Switch ISS to ON
00061 Switch IMU Power Down
00062 Switch CMC Power Down
00200 Key in Zero AEA Clock Option
00201 Switch RR Mode to Automatic
00202 Key in Sighting Check Option
00203 Switch S/C Control to CMC, Mode
to AUTO, THR cont to AUTO
00204 Key in Engine Gimbal Option
(Enable, OFF)
00205 Perform  Man Acquisition of RR
00400 Switch SPS Ready to on
00401 Switch S/C Control to CMC
00402 Switch Saturn Control to S/C
00403 Switch Optics to Man or Zero
. V04 NO6 OPTION CODES
R1 Code Purpose Input for R2
00001 Specify State 1=1M
Vector to be 2 = CSM
Updated
00002 Specify Acquisition 1 = AUTO
Mode 2 = MANUAL



1-10

00003 Specify TIG or ELEV 1 = TIG
Angle Input 2 = ELEV ANGLE
00004 Specify Translation 1 = +X, 2 = -X,
Axis 3=4Y, 4 = -Y,
5=+4Z, 6 = -Z
00005 Specify IMU 1 = PREF
Orientation 2 = NOM .
3 = REFSMMAT

V05 NO9 ERROR CODES

Optics Subsystem

00110
00111
00112
00113
00114
00115

00116

00117

00120

No Mark Since Last Mark Reject
Mark Missing
Mark Not Being Accepted
No Inbits
Mark Made But Not Desired
Optics Torque Request With Switch
Not at CMC
Optics Switch Altered BRefore 15 Sec
Zero Time Elapsed
Optics Torque Request With Optics
Not Available (OPT IND = -0)
Optics Torque Request With Optics
Not Zeroed

IMU Subsystem

00205
00206
00207
00210
00211
00212
00213
00214
00215

00216
00217

Preferred Orientaticn Selected
But Not Specified
Zero Encode Not Allowed With Coarse
Align + Gimbal Lock
ISS Turn-On Request Not Present for
90 Sec
IMU Not Operating
Coarse Align Error
PIPA Fail, But PIPA ies Not Being
Used
IMU Not Operating With Turn-On
Request
Program Using IMU When Turn OFF
Orientation Not Specified
Bad PIPA Reading
Bad Return From Stall Routines

s 1961ET"
10 P

29

Aug, 18
Nec

o

Basic Dat
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1=17

Rendezvous Alarms

00401

00404
00405
00406
00407
00420
00421
00525
00526
00611
00700

*Desired Gimbal Angles Yield Gimbal
Lock

Target Out of View(90 DEG TEST)

Two Stars Not Available

REND Navigation Not Operating

Target Out of View (38 DEG TEST)

Third Call to Orbital Integration

W-Matrix Overflow

Delta Theta >3 DEG

Range >400C Miles

No TIG For Given ELEV Angle

AR, AV exceed threshold

Computer Hardware Malfunctions

01102
01103
01104
01105
01106
01107

01110
01111

CMC Self Test Error

*Unused CCS Branch Executed

*Delay Routine Busy

Downlink Too Fast

Uplink Too Fast

Phase Table Failure. Assume
Erasable Memory is Destroyed

Restart with No Active Phase

Restart with Active Pha:e

List Overflows (All Aborts)

01201
01202
01203
01206

01207
01210

01211
01301

01302

*

*Executive Overflow - No Vac. Areas
*Executive Overflow - No Core Sets
*Waitlist Overflow - Too Many Tasks
*Second job attempts to go to sleep via
kybd and dispiay program
*No Vac. Area for Marks
*Two Programs Using Device At Same
Time
Illegal Interrupt of Extended Verb
*Arccos-Arcsin Input Angle Too Large
(Abort)
*SOQRT Called With Negative Argument
(Abort)
Generates restart. 00401 in certain
cases will generate a restart.



0
1-12

Display Alarms

01407
01410
01411
01412
01413
01414

01426
01427

VG Increasing
Thrust too low for cross prod steering
Radar out of limits or IRIG scale
Factor Test Alarm
Bad Pulse Torque of Gyros XCDU out
of limits
Bad Pulse Torque of Gyros YCDU out
of limits
Bad Pulse Torque of Gyros ZCDU out
of limits
IMU Unsatisfactory
IMU Reversed

Keyboard and Display Program

01501

01502
01520

01550

*Keyboard and Display Alarm During
Internal Use (NVSUB). Abort
*I1legal Flashing Display
V37 Request Not Permitted at This
Time
V46 Inoperative When TVC DAP is on

System Test Alarms

01602

Bad Optics During Verification

DAP Display Alarms

01703
01704
01705
01706

01707

*

Less than 45 Secs to Ignition

GNC Auto Mode Not Selected

DAP Hold Flag Not Set to Minus One

Stage Verify Discrete Does Not Agree
With Noun 46

Checklist 203 Not Performed

Generates restart. 00401 in certain
cases will generate a restart.

18, 196(@N

—Aug.
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1-13
FLAGS
CODE FW/B USED IN SET RESET
RNDVZFLG 0/7 00,20,34,35 P20 initiated P20 term
: 36,40,41,47
52
UPDATFLG 1/7 00,20,30,34 State vector State vector
35,40,41,47 wupdating by updating by
52 marks allowed marks not
allowed
TRACKFLG 1/5 00,20,30,34 Rendezvous Rendezvous
35,40,41,47 tracking tracking not
52,61 allowed allowed
PFRATFLG 2/4 00,40,41,52 Preferred S/C Preferred
attitude S/C attitude
computed not computed
REFSMFLG 3/13 05,06,11,20 REFSMMAT REFSMMAT
30,34,40,41 good not good
47,51,52
RENDWFLG 5/1 20 W matrix for W matrix
rendz. now is invalid
valid




1-14

MNB (8 - CB60)

CB NAME CB
(CB NO.) EQUIPMENT RATING LOAD
MDC-8
SCS TVC AC1 TVC SERVO 2 amps « 127
(8 - CB55) POWER-1 Sw amps
SCS ECA/TVC AC2 SCS ELECTRON - 2 amps .287
(8- CB54) ICS POWER Sw; amps
TVC SERVO (max)
POWER-2 Sw
SCS AC1 FDAI POWER Sw; 2 amps 1.182
(8 - CB9) BMAG POWER-1 Sw; amps
HAND CONTROL (max.)
POWER Sw; TVC
SERVO POWER-2
Sw; SCS ELEC-
TRONICS POWER
Sw
SCS AC2 FDAI POWER Sw; 2 amps . 946
(8 - CB10) BMAG POWER-2 Sw; amps
HAND CONTROL
POWER Sw;
TVC SERVO
POWER-1 Sw;
SCS ELECTRON-
ICS POWER Sw
SCS A/C ROLL 1 15 amps 7.72
MNA (8 - CB15) SCS CHANNEL- amps
SCS A/C ROLL 1 ROLL-A/C Sw 15 amps 7.72
MNB (8 - CB58) amps
SCS B/D ROLL 1 15 amps 7 572
MNA (8 - CB17) SCS CHANNEL- amps
SCS B/D ROLL 1 ROLL-B/D Sw 15 amps 712

amps

(‘", Rev. Dec. 22(‘ 1967

1
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1-15
CB NAME CB
(CB NO.) EQUIPMENT RATING LOAD
SCS A/C ROLL 2 15 amps 7 o2
MNA (8 - CB59) SCS CHANNEL- amps
SCS A/C ROLL 2 ROLL-A/C Sw 15 amps 7.72
MNB (8 - CB16) amps
SCS B/D ROLL 2 15 amps 7.72
MNA (8 - CB61) SCS CHANNEL- amps
SCS B/D ROLL 2 ROLL-B/D Sw 15 amps 7.72
MNB (8 - CB18) amps
SCS PITCH MNA 15 amps Jed 2
(8 - CB19) SCS CHANNEL - amps
SCS PITCH MNB PITCH Sw 15 amps 172
(8 - CB20) amps
SCS YAW MNA 15 amps 7.72
(8 - CB21) SCS CHANNEL- amps
SCS YAW MNB YAW Sw 15 amps 7.72
(8 - CB22) amps
SCS SYSTEM MNA FDAI POWER Sw; 15 amps 8.56
(8 - CB11) BMAG POWER-1 amps
and -2 Sws;
HAND CONTROL
POWER Sw;
SCS ELECTRON-
ICS POWER Sw;
TVC SERVO
POWER-1 and
-2 Sws
SCS SYSTEM MNB FDAI POWER Sw; 15 amps 8.56
(8 - CB12) BMAG POWER-2 amps

Sw; HAND
CONTROL POWER
Sw; SCS ELEC-
TRONICS POWER
Sw




1-16

CB NAME CB
(CB NO.) EQUIPMENT RATING LOAD

ORDEAL AC2 TBD 2 amps .05
(8 - CB65) amps

ORDEAL MNB 5 amps 1.00
(8 - CB64) amps

SCS LOGIC PWR LOGIC BUS 4: 3 amps 1D
2/4 MNA (8-CB23) FDAI SELECT amps

Sw; ENTRY .05G
Sw; CMC ATT
Sw; ATT SET
Sw; GDC ALIGN
Button; ENTRY
EMS ROLL Sw;
HAND CONTROL
POWER Sw;
LOGIC BUS 2:
HAND CONTROL
POWER Sw; SCS
LOGIC PWER
TRANS CONT;
BMAG MODE
ROLL, PITCH
and YAW Sws

SCS LOGIC PWR 2/3

MNB (8 - CB24)

LOGIC BUS 2
(see CB23)
thru CMC ATT
Sw; LOGIC

BUS 3 (FDAI
SOURCE Sw;

SCS TVC PITCH
and YAW Sws)
thru SCS

LOGIC BUS 3 Sw

5 amps

1.07
amps

SCS LOGIC PWR 1/3

MNA (8 - CB63)

LOGIC BUS 1;
CMC ATT Sw;
MANUAL ATTI-
TUDE ROLL,

3 amps

.193
amps

, Rev. Dec. 2( 1967
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CB NAME CB
(CB NO.) EQUIPMENT RATING LOAD
PITCH, and
YAW Sws;LIMIT
CYCLE Sw; ATT
DEADBAND Sw;
RATE Sw;
DIRECT ULLAGE
Sw; THRUST ON
BUTTON; TVC
GMBL DRIVE
PITCH and YAW
Sws; LOGIC
BUS 3: FDAI
SOURCE Sw;
SCS TVC PITCH
and YAW Sws
SCS LOGIC PWR 1/4 LOGIC BUS 1 3 amps .693
MNB (8 - CB62) (see CB63); amps
LOGIC BUS 4
(see CB 23)
DIRECT RCS DIRECT RCS Sw; 15 amps 4
MNA (8 - CB13) ROT CONTROL amps
PWR
DIRECT RCS DIRECT RCS Sw; 15 amps 4
MNB (8 - CB13) ROT CONTROL 2 amps
EMS MNA
(8 - CB52) EMS MODE 5 amps 2.5
EMS MMB amps
(8 - CB53) 5 amps 205
amps
ELS BAT A MAIN DEPLOY 5 amps <45
(8 - CB45) Sw; amps
APEX COVER
ELS BAT B JETT Sw; 5 amps .45
(8 - CB46) DROGUE DEPLOY amps

Sw; PCVB




v

1-18

CB NAME CB
(CB NO.) EQUIPMENT RATING LOAD
SECS ARM-A BAT SECS LOGIC 5 amps .36
A (8 - CB1) Sws 1 & 2; amps
SECS ARM-B BAT SECS PYRO ARM 5 amps .36
B (8 - CB2) Sws A&B;LES amps
MOTOR FIRE Sw;
CANARD DEPLOY
Sw; CSM/LV
SEP Sw; CM
RCS PRESS Sw;
RCS-CMD/ON/OFF
Sw; CM-SM SEP
Sws 1&2;
S-IVB/LEM SEP
Sw; CSM/LM
FINAL SEP Sw
SECS LOGIC-A 15 amps 2.3
BAT A (8-CB3) No inline Sws; amps
SECS LOGIC-B PCM; MESC A
BAT B (8-CB4) 15 amps 2.3
amps
TIMERS MNA 5 amps «3225
(8 - CB47) Event and amps
TIMERS MNB mission 5 amps <3225
(8 - CB48) timers, CM RCS amps
He Dump Button
EDS 1 BAT A EDS POWER Sw; 5 amps 1.32
(8 - CB49) LV/SPS IND Sw amps
EDS 2 BAT C 5 amps .286
(8 - CB50) EDS POWER Sw amps
EDS 3 BAT B 5 amps 1.35
(8 - CB51) amps
PL VENT FLT/PL Postlanding 5 amps 4.4
(8 - CB5) vent Sw amps
(INITIAL)
0.610

(STEADY)

= 5 . 2221967
I’ Rev. Dec ( 9
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CB NAME CB
(CB NO.) EQUIPMENT RATING LOAD
FLOAT BAG 1-BAT Float bag 5 amps 2 amps
A (8 - CB6) No. 1
FLOAT BAG 2-BAT Float bag 5 amps 2 amps
B (8 - CB7) No. 2
FLOAT BAG 3 - Float bag 5 amps 2 amps
FLT/PL (8-CB8) No.3
RCS CM HEATERS Direct to 20 amps 10.8
1-MNA (8-CB67) System A RCS; amps
cont by SEC
CM RCS
PRPLNT B Sw
and CM RCS
HEATERS Sw
(Panel 101)
RCS CM HEATERS Direct to 20 amps 10.8
2-MNB (8-CB66) System B RCS; amps
cont by SEC
CM RCS
PRPLNT B Sw
and CM RCS
HEATERS Sw
Rcs SM HEATERS A- SM RCS HTIRS A 7.5 amps 2.83
MNB amps
(8 - CB37)
RCS SM HEATERS C- SM RCS HTIRS C 7.5 amps 2.57
MNB (8 - CB38) amps
RCS SM HEATERS B- SM RCS HTRS B 7.5 amps 2.83
MNA (8 - CB39) amps
RCS SM HEATERS D- SM RCS HTRS D 7.5 amps 2.57

MNA (8 - CB40)

amps




CB NAME
(CB NO.)

1-20

CB

EQUIPMENT RATING

LOAD

RCS PRPLNT ISOL
MNA (8 - CB41)

SM RCS quads
B & D HELIUM
1 & 2 Sws;
SM RCS SEC-
ONDARY
PROPELLANT B
Sw; CM RCS
PRPLNT A Sw;
SM RCS
PRIMARY PRO-
PELLANT D Sw

10 amps

8.0
amps

RCS PRPLNT ISOL
MNB (8 - CB42)

SM RCS quads
A & C HELIUM
1 & 2 Sws;
SM RCS SEC-
ONDARY
PROPELLANT A
and B Sws;
CM RCS PRPLNT
B Sw; SM RCS
PRIMARY PRO-
PELLANT A Sw

10 amps

8 amps

RCS LOGIC
MNA (8 - CB43)

CM PROP JETT-
LOGIC Sw;

CM RCS HTRS
Sw; LOGIC ARM
POWER; DIRECT
ULLAGE +X JETS
(1,2,5,6)

15 amps

10.8
amps

RCS LOGIC
MNB (8 - CB44)

RCS TRNFR Sw;
CM PROP JETT-
LOGIC Sw; CM
RCS HTRS Sw

15 amps

10.8
amps

SPS PILOT VLVS
A-MNA(8 - CB63)

AV THRUST A
Sw; FCSM SPS

10 amps

3 .37
amps

1967

C
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)

July 16, 1

Aug. 18, 1

- Basic Dat
( CE::;eda:I

efM 101



), Rev. Dec. 27)1967

15, 1°

July 16, 1

Basic bate:

\) Changed

:url AV A

..

1-21

CB NAME CB
(CB NO.) EQUIPMENT RATING LOAD
A Sw; DIRECT
ULLAGE Button
SPS PILOT VLVS AV THRUST B 10 amps 3.37
B-MNB(8 - CB69) Sw; FCSM SPS amps
B Sw; DIRECT
ULLAGE Button
SPS HTRS/ SPS LINE HTRS 3 amps 1.46
GAUGING MNA Sw; SPS CON- amps
(8 - CB25) TROL BOX S31A3,
K1l & K4
SPS HTRS/ SPS LINE HTRS 3 amps 1.46
GAUGING MNB Sw; SPS amps
(8 - CB26) CONTROL
BOX S31A3,
K2 & K3
SPS GAUGING AC1l 2 amps .73
(8 - CB27) SPS GAUGING amps
SPS GAUGING AC2 Sw 2 amps 73
(8 - CB28) amps
SPS He VALVE LH SPS He 7.5 3.54
MNA (8 - CB29) VLV Sw; AV amps amps
THRUST-A and
-B Sws
SPS He VALVE RH SPS He 75 3.54
MNB (8 - CB30) VLV Sw; AV amps amps
THRUST -A
and -B Sws
SPS GMC PITCH SPS GIMBAL 15 amps o 29
1 BAT A MOTORS-PITCH amps
(8 - CB31) 1 Sw; SPS

CONTROL BOX
S31A3/s1




0

1-22
CB NAME CB
(CB NO.) EQUIPMENT RATING LOAD
SPS GMC PITCH SPS GIMBAL 15 amps 20
2 BAT B MOTORS-PITCH amps
(8 - CB32) 2 Sw; SPS CON-
TROL BOX 531A3/S2
SPS GMC YAW 1 SPS GIMBAL 15 amps 225
BAT A (8-CB33) MOTORS-YAW amps
1 Sw; SPS
CONTROL BOX
S31A3/S3
SPS GMC YAW 2 SPS GIMBAL 15 amps «25
BAT B (8-CB34) MOTORS-YAW2 amps
Sw; SPS CON-
TROL BOX
s31A3/S4
DC-5
EPS SENSOR DC under volt- 5 amps 0.017
SIGNAL MNA age unit amps
(5 - CBl) DC INDICATORS
EPS SENSOR Sw 5 amps 0.017
SIGNAL MNB amps
(5 - CB2)
EPS SENSOR AC over/ 2 amps 0.00
SIGNAL AC1 undervoltage amps
(5 - CB3) and overload
EPS SENSOR sensing unit; 2 amps 0.00
SIGNAL AC2 AC INDICA- amps
(5 - CB4) TORS Sw
C/W MNA 10 amps .268 amps
(5 - CB52) plus .134
C/W MNB C & WS: 10 amps amps per
(5 - CB53) POWER Sw; C&W LIGHT
NORMAL Sw; plus .04
MASTER ALARM amps per
lights (MDC1, FLAG

ate ](:

Basic D
Chanaed
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CB NAME CB
(CB NO.) EQUIPMENT RATING LOAD
MDC3, LEB122);
LAMP TEST Sw;
CSM Sw; AC
BUS 1 and 2
RESET Sw's, PH
HI and RAD TEMP
LOW FLAGS
INVERTER CON- AC INVERTER-1 10 amps
TROL 1 MNA Sw; AC
(5 - CBS) INVERTER-3
MNA/MNB Sw;
INVERTER CON- AC INVERTER-1 10 amps
TROL 2 MNA Sw; AC
(5 - CB6) INVERTER-2
MNB Sw;
INVERTER CON- AC INVERTER-2 10 amps
TROL 3 (5-CB7) MNB Sw; AC
INVERTER-3;
MNA/MNB Sw
EPS SENSOR UNIT UNDERVOLTAGE 5 amps .0089
DC BUS A RESET Sw A&B amps
(5 - CB8)
EPS SENSOR UNIT 5 amps .0089
DC BUS B amps
(5 - CBY9)




1-24

CB NAME CB
(CB NO.) EQUIPMENT RATING LOAD

EPS SENSOR UNIT AC BUS 1 - 5 amps L2264
AC BUS 1 RESET Sw amps
(5 - CB10)

EPS SENSOR UNIT AC BUS 2 - 5 amps L2264
AC BUS 2 RESET Sw amps
(5 - CB11)

BAT RLY BUS BAT 15 amps .007 amps
A (5 - CB12) Btry relay CONT. IN

BAT RLY BUS BAT bus 15 amps ORBIT
B (5 - CB13)

(5 - CB66) IM PWR-CSM Sw 2 amps

(Circuit not
used)

ECS RADIATORS 2 amps A
CONTROLLER amps
AC1 (5-CB68) Space radiator

ECS RADIATORS wiring 2 amps 4
CONTROLLER amps
AC2 (5-CB69)

ECS RADIATORS ECS RADIATORS: 5 amps 41
CONT/HTRS MNA HEATERS-PRIM1 amps
(5 - CB67) Sw; FLOW CONT-

PWR Sw; MAN
SEL-RAD 1 Sw;
FLOW CONT-
AUTO Sw

ECS RADIATORS ECS RADIATORS 5 amps 41
CONT/HTRS MNB FLOW CONT-PWR amps
(5 - CB70) and -AUTO Sws

ECS RADIATORS Pwr Dist Box 10 amps

HTRS OVLD MNA
(5 - CB72)

S14A1/S1

381.\ Rev. Dec. 22(1967
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CB NAME CB
(CB NO.) EQUIPMENT RATING LOAD
ECS RADIATORS Pwr Dist Box 10 amps

HTRS OVLD MNB S14A1/S2&S3
(5 - CB73)

BATTERY CHARGER S2 Motor Sw 10 amps e
BAT A CHG (DC Pwr Cont amps
(5 - CB14) Box C14A2),BUS (max)

TIE Sw

BATTERY CHARGER S1 Motor Sw 10 amps 321
BAT B CHG (DC Pwr Cont amps
(5 - CB15) Box Cl4A2),BUS (max)

TIE Sw

BATTERY CHARGER BATTERY 5 amps 1.78
MNA(5 - CB16) CHARGE Selec- amps

BATTERY CHARGER tor Sw; btry 5 amps 1.78
MNB(5 - CB17) charger amps

input-power
cont relay

BATTERY CHARGER Btry charger 2 amps .54
AC PWR (5-CB18) input-power amps

cont relay

INSTRUMENTS ESS Operational 15 amps
MNA (5-CB19) instrumenta- 4,46

INSTRUMENTS ESS tion CBs(1-4) 15 amps amps

MNB (5-CB20) on panel 276
INSTRUMENTS 15 amps 6.975
NONESS (5-CB22) amps (max)
INSTRUMENTS 2.472
SCI EQUIP NONESS BUS (normal)
SEB 1 (5-CB23) Sw (Controls amps
INSTRUMENTS voltage to 5 amps 0.16
SCI EQUIP CB22) amps
SEB 2 (5-CB24)
INSTRUMENTS SCI 5 amps 0.0089
EQUIP HATCH amps

(5 - CB25)




1-26

CB NAME CB
(CB NO.) EQUIPMENT RATING LOAD

ECS POT H,0 HTR POT Ho90 HTR- 5 amps 1.77
MNA (5 - CB26) MNA/B Sw; amps

ECS POT H90 HIR GLYCOL EVAP- 5 amps Y/
MNB (5 - CB27) Hy0 FLOW Sw amps

ECS Hp0 ACCUM SUIT CIRCUIT- 5 amps .109
MNA (5 - CB28) HoO0 ACCUM- amps

ECS Hy0 ACCUM AUTO 1 and 5 amps .109
MNB (5 - CB29) -ON 1 amps

(5 - CB29) Not used

ECS STEAM/URINE 5 amps .31
DUCT HTR MNA amps
(5 - CB50) URINE DUMP-

ECS STEAM/URINE HTR A/B Sw, 5 amps 31
DUCT HTR MNB Steam Duct HTRS amps
(5 - CB51)

ECS CABIN FAN 2 amps .089
AC1 ¢A amps
(5 - CB38) :

ECS CABIN FAN 1 Wiring to 2 amps .089
AC1l ¢B 3¢ cabin amps
(5 - CB39) blower No. 1

ECS CABIN FAN 1 2 amps .089
AC1 ¢C amps
(5 - CB40)

ECS CABIN FAN 2 2 amps .136
AC2 %A amps
(5 - CB41) Circuit to

ECS CABIN FAN 2 cabin 3¢ 2 amps .136
AC2 ¢B blower No. 2 amps
(5 - CB42) and C¢ to

ECS CABIN FAN 2 cabin temp 2 amps .194
AC2 ¢C ' cont amps

(5 - CB43)

’ Rev. Dec. 22cl967
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CB NAME CB
(CB NO.) EQUIPMENT RATING LOAD
G&N POWER AC1 2 amps .234
(5 - CB54) G/N PWR Sw amps
G&N POWER AC2 (Panel 5) 2 amps .234
(5 - CB55) amps
G&N IMU MNA FLOOD-DIM-1 25 amps 10.25
(5 - CB56) Sw; SC CONT- amps
G&N IMU MNB CMC Sw; IMU 25 amps 10.25
(5 = CB57) CAGE Sw; amps
LAUNCH
VEHICLE-
GUIDANCE-IU
Sw
G&N IMU HTR Standby 7.5 amps 1.54
MNA (5 - CB58) thermal cont amps
G&N IMU HTR system on 7.5 amps  1.54
MNB (5 - CB59) IMU, gyros amps
and acceler-
ometer
magnetic
output axis
suspension
ECS TRANSDUCER Circuit 5 amps .08
WASTE/POT H»0 wiring to amps
MNA (5 - CB30) potable and
ECS TRANSDUCER waste water 5 amps .08
WASTE/POT H90 qty amps
MNB (5 - CB31)
ECS TRANSDUCER None to loads; 5 amps +115
PRESS GROUPS 1 ECS indicators amps

MNA (5 - CB32)

Sw connectors
loads to ECS
meters M10
and M1l
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CB NAME CB
(CB NO.) EQUIPMENT RATING LOAD

ECS TRANSDUCER None to loads; 5 amps S
PRESS GROUPS 1 ECS INDICATORS amps
MNE (5 - CB33) Sw connects

loads to ECS
meters M9
and M14

ECS TRANSDUCER Circuit 5 amps «25
PRESS GROUPS 2  wiring to amps
MNA (5 - CB34) CABIN PRES-

ECS TRANSDUCER SURE, GLYCOL 5 amps .21
PRESS GROUPS 2 EVAPORATOR- amps
MNB (5 - CB35) STEAM PRESS,

PART PRESS
CO9 meter
and C/W
circuit, 0y
reg outlet
(PCM only),
0o FLOW
meter and
transducer,
0, FLOW HI
C&w

ECS TRANSDUCER Circuit 5 amps .436
TEMP MNA wiring for amps
(5 - CB36) temp trans-

ECS TRANSDUCER ducer pwr 5 amps .436
TEMP MNE supply, amps
(5 - CB37) cabin temp,

rad temp
primary
outlet,

suit inlet
temp, steam
outlet temp
(PCM only),
primary &

1967
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CB NAME CB

(CB NO.) EQUIPMENT RATING LOAD
secondary
EVAP TEMP OUT

ECS SECONDARY Circuit 2 amps +973
COOLANT LOOP wiring to GLY amps
AC1 (5 - CB44) PUMP SEC and

ECS SECONDARY GLYCOL 2 amps .756
COOLANT LOOP EVAPORATOR- amps
AC2 (5 - CB45) TEMP

(A only-CB4&4)

ECS SECONDARY ECS RADIATORS- 5 amps +93
COOLANT LOOP HEATER-SEC Sw; amps
RAD HTR MNA Circuit
(5 - CB71) wiring to

RAD HTR, ECS
RADTATOR
TEMP-SEC-
OUTLET ind,
and ECS
RADTIATOR
TEMP SEC
INLET ind

ECS SECONDARY Circuit 5 amps .09
COOLANT LOOP wiring to amps

XDUCERS MNA secondary
(5 - CB46) water-glycol

ECS SECONDARY pump output, 5 amps <09
COOLANT LOOP secondary amps

XDUCERS MNB evap steam
(5 - CB47) output,

secondary

glycol accum,
qty

SPARE (5 - CB48)

Not wired.

2 amps




valve, glycol
pumps 1 & 2

1-30
CB NAME CB
(CB NO.) EQUIPMENT RATING LOAD
G&N COMPUTER 10 amps 3.93
MNA (5 - CB60) amps
G&N COMPUTER CMC 10 amps 3.93
MNB (5 - CB61) amps
G&N OPTICS MNA G/N POWER- 10 amps 5.85
(5 - CB62) OPTICS Sw amps
G&N OPTICS MNB (Panel 100) 10 amps 5.85
(5 - CB63) amps
MDC-4
.735(PAD)
SUIT COMPRESSORS 3 amps .34 (ORB)
AC1 ¢A amps
(4 - CB1) .735(PAD)
SUIT COMPRESSORS 3 amps .34 (ORB)
AC1 ¢B amps
(4 - CB2) Wiring circuit .735(PAD)
SUIT COMPRESSORS to suit 3 amps .34 (ORB)
AC1 ¢C compressors amps
(4 - CB3) Nos. 1 and 2; .735(PAD)
SUIT COMPRESSORS SUIT COMPRES- 3 amps .34 (ORB)
AC2 ¢A SOR -1 and amps
(4 - CB4) -2 Sws .735(PAD)
SUIT COMPRESSORS 3 amps .34 (ORB)
AC2 ¢B amps
(4 - CB5) .735(PAD)
SUIT COMPRESSORS 3 amps .34 (ORB)
AC2 ¢C amps
(4 - CB6)
ECS GLYCOL Wire circuit 2 amps «357
PUMPS AC1 ¢A to glycol amps
(4 - CB7) temp cont

f73(“?§ev. Dec. 22, (’7

Basic Date _Aug. 18, 196
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CB NAME CB
(CB NO.) EQUIPMENT RATING LOAD
ECS GLYCOL Wire circuit 2 amps 322
PUMPS AC1 ¢B to man control amps
(4 - CB8) of back press
cont vlv
glycol
pumps 1 & 2
ECS GLYCOL Glycol HX 2 amps «322
PUMPS AC1 ¢C BYPASS VLV amps
(4 - CBY9) glycol
pumps 1 & 2
ECS GLYCOL Wiring 2 amps .469
PUMPS AC2 ¢A circuit to amps
(4 - CB10) auto water-
glycol H,0
flow and
glycol evap
steam press
controllers,
glycol
pumps 1 & 2
ECS GLYCOL 2 amps .252
PUMPS AC2 ¢B Wiring amps
(4 - CB11) circuit to
ECS GLYCOL glycol 2 amps .252
PUMPS AC2 ¢C pumps 1 & 2 amps
(4 - CB12)
RHEB-250
PYRO A BAT BUS A  MESC pyro 20 amps 4,27
TO PYRO BUS TIE bus, CM RCSC amps
(250 - CB18) pyro arm
PYRO A SEQ A relay, DC 20 amps 4,27
(250 - CB16) INDICATORS Sw amps
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1-32
CB NAME CB
(CB NO.) EQUIPMENT RATING LOAD

PYRO B BAT BUS B  MESC pyro 20 amps 4,27
TO PYRO BUS TIE bus, CM RCSC amps
(250 - CB19) pyro arm

PYRO B SEQ B relay, DC 20 amps 4,27
(250 - CB17) INDICATORS Sw amps

BAT A PWR-ENTRY Battery bus A 80 amps 21 amps
& POSTLANDING (ENTRY)
(250 - CB20)

BAT B PWR-ENTRY Battery bus B 80 amps 21 amps
& POSTLANDING (ENTRY)
(250 - CB21)

BAT C PWR-ENTRY Flt & post- 80 amps 21 amps
& POSTLANDING landing bus (ENTRY)
(250 - CB22) thru FLIGHT

& POSTLANDING
BAT C CB
(Panel 275);
MAIN A -

BAT C and
MAIN B -

BAT C CB's
(Panel 275)

BAT C TO BAT BAT C TO BAT 80 amps
BUS A BUS A TIE
(250 - CB15) (NORMALLY

OPEN)

BAT C TO BAT BAT C TO BAT 80 amps
BUS B BUS B TIE '

(250 - CB24) (NORMALLY
OPEN)

BAT C TO BAT BATTERY 10 amps 3k
CHGR/EDS 2 CHARGER amps
(250 - CB23) selector Sw; (max

DC INDICATORS

charge)

Dec. 22,<t967
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CB NAME
(CB NO.)

v
1-33

EQUIPMENT

CB
RATING

LOAD

selector Sw
EDS power Sw

RHEB-226

F/C 1 PUMPS-AC

(226 - CB1)

CB thru

F/C 1 PUMP
Sw; circula-
tor and
separator
pump motors
in F/C 1;

pH sensor
probe

2 amps

1.884
amps

F/C 1 REACS
(226 - CB4)

FUEL CELL
REACTANTS 1
Sw

10 amps

5.0
amps

F/C 1 BUS CONT

(226 - CB7)

F/C 1 bus
cont thru
FC-MNA-1 &
MNB-1 Sws;
Flag DS10/3
F/C 1 to MNA;
Flag DS18/3
F/C 1 to MNB;
Flag DS15/3

F/C 1 REACTANT
valve hold crk

10 amps

0.004
amps
(ORBIT)

F/C 1 PURGE

(226 - CB10)

F/C 1 purge
valve cont
thru F/C
PURGE-1 Sw;
H2 PURGE
LINE HTR Sw

5 amps

.365
amps




0

Flag DS11/3
F/C 2 to MNA;
Flag DS19/3
F/C 2 to MNB;
Flag DS16/3

1-34
CB NAME CB
(CB NO.) EQUIPMENT RATING LOAD
F/C 1 RAD FUEL CELL 5 amps .042
(226 - CB13) RADIATORS-1 amps
Sw; Flag
DS6/3 RAD 1
EMERG BYPASS-
ON
CRYO H, HIR 1 Hy HEATERS 1 5 amps <715
MNA Sw; Hy TANK 1 amps
(226 - CB16) PRESSURE Sw
CRYO H2 HTR 2 H2 HEATERS 2 5 amps .715
MNB Sw; Hp TANK 2 amps
(226 - CB17) PRESSURE Sw
F/C 2 PUMPS-AC CB thru F/C 2 2.0 amps 1.884
(226 - CB2) PUMP Sw; amps
circulator
and separator
pump motors
in F/C 2;
pH sensor
probe
F/C 2 REACS FUEL CELL 10 amps 5 amps
(226 - CB5) REACTANTS 2
Sw
F/C 2 BUS CONT F/C 2 bus 10 amps 0.00
(226 - CB8) disconnect amps
cont thru (ORBIT)
F/C MNA-2 &
MNB-2 Sws;
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CB NAME CB
(CB NO.) EQUIPMENT RATING LOAD
F/C 2 PURGE F/C 2 purge 5 amps .365
(226 - CB11) valve cont amps
thru F/C
PURGE-2 Sw;
H, PURGE
LINE HTR Sw
F/C 2 RAD FUEL CELL 5 amps .042
(226 - CB14) RADIATORS-2 amps
Sw; Flag
DS7/3-RAD2
EMERG BYPASS-
ON
CRYO 09 HIR 1 0o HEATERS 1 15 amps 5.54
MNA Sw; 0, TANK 1 amps
(226 - CB18) PRESSURE Sw
CRYO 02 HTR 2 0o HEATERS 2 15 amps 5.54
MNB Sw; 0o TANK 2 amps
(226 - CB19) PRESSURE Sw
F/C 3 PUMPS-AC CB thru 2 amps 1.884
(226 - CB3) F/C 3 PUMP amps
Sw; circulator
and separator
pump motors
in F/C. 3
pH sensor
probe
F/C 3 REACS FUEL CELL 10 amps 5 amps
(226 - CB6) REACTANTS-3
Sw
F/C 3 BUS CONT F/C 3 bus 10 amps 0.003
(226 - CB9) disconnect amps
cont thru (ORBIT)

F/C MNA-3



CB NAME
(CB NO.)

V)
1-36

EQUIPMENT

CB
RATING LOAD

& MNB-3 Sws;
Flag DS12/3
F/C 3 to MNA;
Flag DS20/3
F/C 3 to MNB;
Flag DS17/3

F/C 2&3 REAC-

TANT valve
hold crk.

F/C 3 PURGE

(226 - CB12)

F/C 3 purge
valve cont
thru F/C
PURGE 3 Sw;

5 amps 22
amps

F/C 3 RAD

(226 - CB15)

FUEL CELL
RADTATORS-3
Sw; Flag
DS8/3 RAD3

EMERG BYPASS-

ON

5 amps .042
amps

CRYO QTY AMPL 1

St

AC1
(226 - CB20)

H2 TEMP SIG-
NAL COND #1;
Hy, DENSITY
SIGNAL COND
#1; 02 TEMP
SIGNAL COND
#1; 09 DEN-
SITY SIGNAL
COND #1

2 amps .134
amps

CRYO QTY AMPL 2

AC2
(226 - CB21)

H, TEMP SIG-
NAL COND #1;
0, TEMP SIG-
NAL COND #1;
02 DENSITY
SIGNAL COND
#1.

2 amps .134
amps
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CB NAME CB
(CB NO.) EQUIPMENT RATING LOAD

CRYOGENIC FAN 2 amps <125
MOTORS TANK 1 amps
AC1l ¢A
(226 - CB22)

CRYO FAN MOTORS Hy FANS-1 Sw; 2 amps 5725
TANK 1 AC1 ¢B 0, FANS-1 Sw amps
(226 - CB23)

CRYO FAN MOTORS 2 amps « 7125
TANK 1 AC1 ¢C amps
(226 - CB24)

CRYO FAN MOTORS 2 amps o125
TANK 2 AC2 ¢A amps
(226 - CB25)

CRYO FAN MOTORS H, FANS-2 Sw 2 amps o725
TANK 2 AC2 ¢B 0, FANS-2 Sw amps
(226 - CB26)

CRYO FAN MOTORS 2 amps .725
TANK 2 AC2 ¢C amps
(226 - CB27)

LIGHTING COAS/ 5 amps .843
TUNNEL LIGHTS-TUNNEL maps
MNA Sw; OPTICAL
(226 - CB28) ALIGN SIGHT:

LIGHTING COAS/ Tunnel light 5 amps .843
TUNNEL assemblies amps
MNB
(226 - CB29)

LIGHTING FLOOD LEB LIGHTS 15 amps 2.28
MNA Sw (LEB-100); amps
(226 - CB30) INTERIOR

LIGHTS-FLOOD
Sw (MDC-5);
(MDC-5); IN-
TERIOR LIGHTS
FLOOD DIM

Sw (MDC-8)




U

1-38
CB NAME CB
(CB NO.) EQUIPMENT RATING LOAD

LIGHTING FLOOD FLOOD Sw 15 amps 2,28
MNB (LEB-100); amps
(226 - CB31) INTERIOR

LIGHTS-FLOOD
Sw (MDC-5);
FLOOD Sw
(MDC-8)

LIGHTING FLOOD FLOOD DIM 5 amps 95
FLT/PL Sw (MDC-8) amps
(226 - CB38)

LIGHTING- INTEGRAL & 2 amps 42
NUMERICS/ NUMERICS amps
INTEGRAL rheostat
LEB-AC2 (LEB-100)

(226 - CB33)

LIGHTING- INTEGRAL & 2 amps .811

NUMERICS/ NUMERICS amps
INTEGRAL rheostat
LMDC-AC1 (MDC-8)

(226 - CB37)

LIGHTING INTEGRAL 2 amps sl k
NUMERICS/ rheostat amps
INTEGRAL (MDC-5)

RMDC-AC1
(226 - CB34)

LIGHTING RUN/ EXTERIOR LIGHTS 2 amps 2
TRGT AC1 Sw amps
(226 - CB40)

LIGHTING RUN/ DOCKING TARGET 2 amps .5 amps
TRGT-AC2 Sw amps
(226 - CB39)

PCM TIM GROUP 1 PCM when 2 amps .168
(225 - CB1) TELCOM amps

Rev. Dec. 22( 1967

b
)

if]

Aug. 18, 1
July 16, 1

a

Ei(T

Basic D
Chanaed

C

<:fM 101



)Kev. bec. <4, A:iol

196
16, 19¢

18,

) pasic bate ~
Q Changed

(J 101

B

1-39

or CB4 pressed
in and POWER-
PMP Sw is in
NORM (POWER
FROM CB11l) or
AUX (POWER
FROM CB12)
position

CB NAME CB
(CB NO.) EQUIPMENT RATING LOAD
GROUP 1 Sw is
in AC1 or
AC2 position
RHEB 225
PCM TLM GROUP 2 PCM when 2 amps
(225 - CB2) TELCOM
GROUP 2 Sw
is in AC1 or
AC2 position
(225 - CB23) Not used
FLT QUAL RCDR Flight 2 amps 144
GROUP 1 Qual amps
(225 - CB24) Recorder when
TELCOM
GROUP 1 Sw
is in AC1 or
AC2 position
FLT BUS MNA Supply DC 20 amps 2.23amps
(225 - CB3) power to CBs (NORM)
FLT BUS MNB 10, 11, 12, 20 amps 5.45amps
(225 - CB4) 13, 15, 16, (max)
17, & 19,
(RHEB-225)
PMP POWER PRIM POWER-PMP Sw; 5 amps 32
FLT BUS DC power to amps
(225 - CB11) PMP when CB3




0

1-40
CB NAME CB
(CB NO.) EQUIPMENT RATING LOAD

PMP POWER AUX
FLT BUS amps
(225 - CB12)

CREW STATION Left audio amps .31 amps
AUDIO L FLT/ center & mike (NORM)
POST LDG BUS ampl; VHF .77 amps
(225 - CB7) recovery BCN; (max)

center mike
ampl (emer)

CREW STATION Center audio amps .46 amps
AUDIO CTR center & mike (NORM)
FLT/POST LDG ampl; VHF AM 2.83 amps
BUS receiver: (max)
(225 - CB8) right mike

ampl (emer)

CREW STATION Right audio amps .31 amps
AUDIO R FLT/ center & mike (NORM)
POST LDG BUS ampl; .53 amps
(225 - CBR9) left mike (max)

ampl (emer)

UDL FLT BUS UP TLM Sw; amps oL
(225 - CB10O) UDL Equipment amps

when CB3 or
CB4 closed
(225 - CB5) Not used; amps
power thru
CB3 & CB4
(225 - CB6) Not used; amps

Power thru
TELCOM GROUP
2 Sw

?é\ Rev. Dec. 22,<;967

Aug. 18, 19
6, 19

July 1

Basic Date —
Chanaed

(

iﬁf 101



J rRev. vecC. 4()30/

106, 17
|

AUE .
July 16, 1

pasic bate

) Changed

j‘l 11U L

~

1-41

CB NAME CB
(CB NO.) EQUIPMENT RATING LOAD

S BAND FM XMTR S-BAND FM 5 amps .36
DATA STORAGE XMTR ;DSE; amps
EQUIP FLT BUS TV Camera
(225 - CB13) When CB3 or

CB4 closed

S BAND FM XMTR DSE; S-BAND 2 amps .705
DATA STORAGE FM XMIR amps
EQUIP GROUP 1
(225 - CB14)

CENTRAL TIMING 5 amps
EQUIP MNA
(225 - CB21) CTE Power <31

CENTRAL TIMING Supply 5 amps amps
EQUIP MNB
(225 - CB22)

RNDZ XPNDR RNDZ XPNDR 10 amps 3.02
FLT BUS Sw; Rendez- amps
(225 - CB15) vous trans-

ponder power
supply and
heater when
CB3 or CB4
pressed in

SIG COND FLT POWER-SCE Sw; 5 amps .786

BUS SCE Voltage amps

(225 - CB16)

detector and
power supply
when CB3 or
CB4 pressed
in




1-42
CB NAME CB
(CB NO.) EQUIPMENT RATING LOAD

S BAND PWR AMPL S—-BAND NORMAL- 5 amps

PHASE MOD XPNDR Sw;

XPNDR 1 FLT S-Band pwr

BUS amp cntl logic

(225 - CB17) and latching .693
relays (oper- amps
ate and reset)
when CB3 or CB4
pressed in;

S BAND PWR AMPL S—-BAND ANTENNA 5 amps
PHASE MOD Sw when CB3 or
XPNDR 2 FLT CB4 pressed
BUS in and S-BAND
(225 - CB19) NORMAL XPNDR

Sw in NORM
or SEC.

S BAND PWR S-Band PRIM pwr 2 amps 1.69
AMPL /PHASE MOD ampl and USB amps
XPNDR 1 PRIM XPNDR
GROUP 1 when TELCOM
(225 - CB18) GROUP 1 Sw

in AC1l or AC2
position.

S BAND PWR S-Band SEC pwr 2 amps .169
AMPL /PHASE AMPL and USB amps
MOD XPNDR 2 SEC XPNDR when
GROUP 2 TELECOM GROUP 1
(225 - CB20) Sw in AC1l or AC2

position.
RHEB-229

EPS MNA GROUP 1 MNA pwr to 30 amps 13.84

(229 - CB26) CBs 19 (SCs amps

23(SCS LOGIC
23 (LCL LOGIC
PWR 2/4 MNA),
40 (RCS-SM

t\ Rev. Dec. 22,(967

July 16, 19

Aug. 18, 19

Basic Date
Channad:

C

it? 101



) Rev. Dec. 42 )90/

19

13,
July 16, 19

.

pasic Date

-;) Changed

101

CB NAME
(CB NO.)

v

1-43

CB

EQUIPMENT RATING

LOAD

HTRS MNA-D),
and 41 (RCS-
PRPLNT ISOL
MNA) on MDC-8

EPS MNB GROUP 1
(229 - CB27)

MNB pwr to

CBs 20 (ScCS
PITCH MNB),

24 (SCS LOGIC
PWR 2/3 MNB),
38 (RCS-SM
HTRS MNB-C),
42 (RCS-PRPLNT
ISOL MNB), and
64 (ORDEAL MNB)
on MDC-8

30 amps

13.84
amps

MAIN RELEASE
PYRO A(229-CB48)

MAIN CHUTE
RELEASE
INITIATORS

7.5 amps

9 amps

MAIN RELEASE
PYRO B(229-CB49)

MAIN CHUTE
RELEASE
INITIATORS
42 (RCS-
PRPLNT ISOL
MNB), and
64 (ORDEAL
MNB) on
MDC-8

7.5 amps

9 amps

EPS MNA GROUP 2
(229 - CB28)

MNA Pwr to
CBs 11 (SCs
SYSTEM MNA),
15 (SCS A/C
ROLL 1 MNA),
and 59 (SCS
A/C ROLL 2
MNA) on MDC-8

30 amps

19.45
amps




CB NAME
(CB NO.)

1-44

EQUIPMENT

CB
RATING

LOAD

EPS MNB GROUP 2

(229 - CB29)

MNB pwr to
CBs 12 (SCs
SYSTEM MNB),
16 (SCs A/C
ROLL 2 MNB),
and 58 (SCS
A/C ROLL

1 MNB) on
MDC-8

30 amps

19.45
amps

EPS MNA GROUP 3

(229 - CB30)

MNA pwr to
CBs 21 (SCS
YAW MNA), 29
(SPS He
VALVE MNA),
39 (RCS-SM
HTRS MNA-B),
52 (EMS MNA),
and 63 (SCS
LOGIC PWR 2
MNA) on
MDC-8

30 amps

14.0
amps

EPS MNB GROUP 3

(229 - CB31)

MNB pwr to
CBs 22

(SCS YAW MNB)
30 (SPS He
VALVE MNB),
37 (RCS-SM
HTRS MNB-A),
53 (EMS MNB),
and 62 (SCS
LOGIC PWR 2
MNB) on MDC-8

30 amps

14.0
amps

@ Basic Date. @

EPS MNA GROUP 4

(229 - CB32)

MNA pwr to
CBs 17 (SCS
B/D ROLL 1
MNA), 25 (SPS

30 amps

15,87
amps

%1\ Rev. Dec. 22(1967

« 18, 1
July 16, 1

A

(“[ 101



;’)Rev. Dec. 22, )b/

18, 198

July 16, 196

Basic Date .

) Changed

Ci:>101

CB NAME
(CB NO.)

1-45

CB
EQUIPMENT RATING

LOAD

HTRS GAUGING
MNA), 47
TIMERS MNA),
and 61 (SCS
B/D ROLL 2
MNA) on MDC-8

EPS MNB GROUP 4
(229 - CB33)

MNB pwr to 30 amps
CBs 18 (SCs

B/D ROLL 2

MNB), 26 (SPS

HTRS GAUGING

MNB), 48

(TIMERS MNB),

and 60 (SCS

B/D ROLL 1

MNB) on MDC-8

15.87
amps

EPS MNA GROUPS5
(229 - CB34)

MNA pwr to CBs 30 amps
13(SCS DIRECT

RCS MNA), 43(RCS

CM/SM TRNFR MNA),

67 (RCS CM HIRS

A-MNA, and 68

(SPS PILOT VLVS

MNA on MDC-8

18.0
amps

EPS MNB GROUP 5
(229 - CB35)

MNB pwr to 30 amps
CBs 14 (SCS

DIRECT RCS

MNB), 44

(RCS CM/sM

TRNFR MNB),

66 (RCS CM

HTRS B-MNB),

18.0
amps



CB NAME
(CB NO.)

0
1-46

CB

EQUIPMENT RATING

LOAD

and 69 (SPS
PILOT VLVS
MNB) on
MDC-8

UTILITY R STA
(229 - CB36)

UTILITY SOCKET
FOR CAMERA

2 amps

.607
amps

UTILITY LEB
(229 - CB37)

UTILITY SOCKET
FOR CAMERA

2 amps

.607
amps

EPS BAT BUS A
(229 - CB38)

Bat bus A

pwr to CBs 1
(SECS ARM A
BAT A), 3
(SECS LOGIC A
BAT A), 6
(FLOAT BAG 1
BAT A), 31
SPS GMBL MTR
CONT PITCH 1
BAT A), 33
(SPS GMBL
MTR CONT YAW
YAW 1 BAT A),
45 (ELS

BAT A), and
49 (EDS 1

BAT A) on MDC-8

20 amps

8.64
amps

EPS BAT BUS B
(229 - CB39)

Bat bus B
pwr to CBs 2
(SECS ARM B
BAT B), 4
(SECS LOGIC
B BAT B),

7 (FLOAT

BAG 2 BAT B),
32 (SPS GMBL

30 amps

8.27
amps

Z&l_ Rev. Dec. 22(1.967

Aug. 18, 1
y 16, 1

Jul

@ tic Pegny

ti% 101



:)Rev. Dec. 22, jbl

18, 1949
y 16, 196

pasic bate

.;) Changed

C::)lOl

Y

(275 - CB8)

1-47
CB NAME CB
(CB NO.) EQUIPMENT RATING LOAD
MTR CONT
PITCH 2
BAT B), 34
(SPS GMBL
MTR CONT
YAW 2 BAT B),
46 (ELS BAT B)
and 51 EDS 3
BAT B) on
MDC-8
 RHEB-275
MAIN A BAT DC MNA thru 80 amps 13
BUS A BAT A/C BUS amps
(275 - CB9) TIE motor Sw (BURNS)
MAIN A BAT C BAT B/C BUS 80 amps 10
(275 - CB11) TIE motor Sw amps
(ENTRY)
MAIN B BAT C DC MNB thru 80 amps 10 amps
(275 - CB12) BAT B/C BUS (ENTRY)
TIE motor Sw
MAIN B BAT DC MNB thru 80 amps 13 amps
BUS B BAT A/C BUS (BURNS)
(275 - CB10) TIE motor Sw
FLIGHT & POST- Flt & PL bus 7.5 amps 0.5 amps
LANDING BAT from bat (POSTLDG
BUS A bus A
(275 - CB7)
FLIGHT & POST- Flt & PL bus 7.5 amps 0.5 amps
LANDING BAT from bat (POSTLDG
BUS B bus B




U

1-48
CB NAME CB
(CB NO.) EQUIPMENT RATING LOAD -
O

FLIGHT & POST- Flt & PL bus 7.5 amps 0.5 amps o
LANDING BAT C from BAT C (POSTLDG) &/
(275 - CB13) N

FLIGHT & POST- Flt & PL bus 10 amps  3.77 o
LANDING MNA from DC MNA amps &
(275 - CB5) g

I~

FLIGHT & POST- Flt & PL bus 10 amps 377 afl
LANDING MNB from DC MNB amps é&!z
(275 - CB6) —

INVERTER MNA Power to 70 amps 18 amps =S
POWER 1 MAIN A Inverter No. 1 (Drift) - B
(275 - CB1) 2 a

INVERTER MNB Power to 70 amps 18 amps
POWER 2 Inverter No.2 (Drift) ‘
(275 - CB2) W l

'E; T
a s

INVERTER MNA Power to 70 amps 36 amps o -
POWER 3 Inverter No.3 (EPS CHECK)'; &
MAIN A ©

o C
(275 - CB3)

INVERTER MNB Power to 70 amps 36 amps K—/
POWER 3 Inverter No.3 (EPS CHECK)
MAIN B
(275 - CB4)

RHEB-276
—
[ =

INSTRUMENTATION 5 amps .204 o
POWER CONTROL amps i
OPERATIONAL DC POWER TO
CB1 Essential
(276 - CB1) instrumenta-




- 18, l967')lev. Dec. 44, "j/

July 16, 196&

Changed

) )Basic Date

0

1-49
CB NAME CB
(CB NO.) EQUIPMENT RATING LOAD

INSTRUMENTATION tion when 5 amps .656
POWER CONTROL INSTRUMENTS- amps
OPERATIONAL ESS-MNA (5-

CB2 CB19) and
(276 - CB2) MNB (5-CB20)

INSTRUMENTATION are closed 5 amps 2.014
POWER CONTROL amps
OPERATIONAL
CB3
(276 - CB3)

INSTRUMENTATION
POWER CONTROL
OPERATIONAL CB4 5 amps 1.581
(276 - CB4) amps

INSTRUMENTATION FLT RCDR Sw 5 amps 1.0
POWER CONTROL FLT Qual amps
FLIGHT QUALI- Redr; momen-

FICATION tary cali-

(277 - CB5) brate pwr to
CBW instru-
mentation pack-
ages

INSTRUMENTATION Flt Qual Recdr 5 amps «19
POWER CONTROL controls and amps
FLIGHT QUALI- pwr supply
FICATION
(277 - CB6)

INSTRUMENTATION Not wired 5 amps

POWER CONTROL
FLIGHT QUALI-
FICATION

(277 - CB7)




CB NAME
(CB NO.)

0
1-50

EQUIPMENT

CB
RATING

LOAD

INSTRUMENTATION

POWER CONTROL
FLIGHT QUALI-
FICATION

(277 - CB8)

INSTR. PKGS
and measure-
ments: CBW
MOD PKG No.l
(C28A70);
CBW MOD PKG
No. 3
(S28A22)
prior to
CM/SM sep;
90 x 10 HIGH-
LEVEL COMM
PKG No. 2
(S28A15)
prior to
CM/SM sep;
CA2529D
CA2530D
CA2531D
SA2800D
SA2803D
SA2806D
SA2809D
SA2810D
SA2811D
SA2836D
SA2839D
SA4480D
thru
SA4505T
PRIOR TO
CM/SM SEP
CF0162T
CF0163T
CFO184T
CF0245T
CF0411T
CF0545T
CF0815T
CF0816T

10 amps

2.472
amps

6&, Rev. Dec. 226967

g. 18, 19
July 16, 19

Au

Basic DateI

Chanaed

P

‘ts* 101



) REV. DEC. <4L4&y jut

190
July 16, 19¢

Aug. 16,

Basic Date

: ««) Changed

C::)lOl

v

1-51

(277 - CBY)

ments: 90X10
HIGH-LEVEL
COMM PKG No.l
(C28A1).
90x10 LOW-
LEVEL COMM
PKG No. 1
(C28A2);
DC-DC
CONVERTERS
(C28P52,
C28P54,
C28P58,
C28P512,
C28P516 and
C28P518
CA4380P thru
CA4384P;
CA4392P
CA4398T thru
CA4401T
CA4406T thru
CA4409T
CA4423T
CAL424T
CA4425T
CA4L437T
CA4438T

CB NAME CB
(CB NO.) EQUIPMENT RATING LOAD
SP0050T
SP2012T
SP2055T
SP2095T
and
SP2096T PRIOR
TO CM/SM SEP
INSTRUMENTATION
POWER CONTROL INSTR PKGS,
FLIGHT QUALIFI- Pwr supplies 10 amps 1.568
CATION and measure- amps




CB NAME
(CB NO.)

0
1-52

EQUIPMENT

CB
RATING

LOAD

CA4443T thru
CA444TT
CA4452T
CA4457T
CA4458T
CA4459T
CALLB4T
CA4465T
CA4467T thru
CA4471T

INSTRUMENTATION
POWER CONTROL
FLIGHT QUALIFI-
CATION
(277 - CB10)

Pwr supplies
and measure-
ments: DC-DC
CONVERTERS
(C28P51, C28P53,
C28P55,C28P56,
C28pr57,C28P59,
C28P10 and
C28pP511)
CA4387P;
CA4388P;
CA4391P;
CA4395T
CA4396T
CA4397T
CA4402T
CA4404T
CA4405T
CA4410T thru
CA4413T
CA4416T thru
CA4422T
CA4428T thru
CA4436T
CA4440T
CA4441T
CAL4L42T

10 amps

1.185
amps

Z~ Rev. Dec. 22,(@67

Aug. 18, 19
July 16, 19

@ Basic Date @

(zt‘lOl



')nt:v. DVEC. <&L4L4 )UI

« 10, 170

July 16, 19¢

Basic vdie .

‘;) Changed

U-‘) 1VU1

0

1-53/54
CB NAME CB
(CB NO.) EQUIPMENT RATING LOAD
CA4448T thru
CA4451T
CA4453T thru
CA4456T
CA4460T
CA4461T
CA4462T
CA4466T
CA4473T
- RHEB-277
UPRIGHTING 25 amps 20
SYSTEM amps
COMPRESSOR 1 Compressor
(278 - CBl1) No. 1
UPRIGHTING 25 amps 20
SYSTEM Compressor amps
COMPRESSOR 2 No. 2
(278-CB2)



5 %f:. Dec. 42, 19ﬁj>

- Dasit vdi€ __Ayg, 13, 196/
() Changed _______Inly 24, 1968

M
a
O

SECTION 2.

0
2-1

POO - CSM-CMC IDLING PROGRAM

Key V37E OOE

G&N GENERAL

PO5 - CSM GNCS STARTUP PROGRAM

1 G/N PWR - ACl

2 STBY Lt - OFF

STBY LT-ON

PRO (hold)

STBY Lt-OFF
%SET

3 K%y V37E OSE

4 FL V50 N25

00060

R1
I

CMC ATT - IMU

HAND CONT PWR-BOTH
SCS LOGIC - BUS 3
FDAI PWR - BOTH
FDAI SELECT - 1/2
G/N PWR IMU - ON

NO ATT Lt - ON (90 sec)

ENTR (15 sec after NO
| ATT Lt off)

~PRO

5 | FL V50 NO7

PERFORM
IMU turn on

(CMC-ON only)

PO6 - CSM GNCS POWER DOWN PROGRAM

1 Kfy V37E O6E

2 FL V50 N25
R1

00061

PERFORM
IMU power down

CMC MODE - FREE
DEACTIVATE DAP

G/N POWER IMU - OFF
ENTR

PRO

P00, 05,06

*C

TVIEANTD NR®D

90 ‘S0 ‘o00d



rouv, vo, UO
G&N GENERAL

2.

P06,R03

3

0
2-2

FL V50 N25
R1

4 .|PERFORM
00062 |CMC power down

SC CONT - SCS
ENTR

PRO (hold)
STBY 1t - ON
G{N PWR - OFF

!
PRO
(IMU PWR DWN only)

4 | FL V50 NO7

DAP ACTIVATION PROCEDURE

€To be done first time DAP is
started or after a FRESH START)

1

N

w

CMC MODE - FREE

Key V48E

FL V04 N46
R1
R2

XXXXX
XXXXX

Insure left digit
of R1 is: 0 - No DAP

1 - CSM DAP
3 - SATURN DAP

I

PRO
PRO
PRO
PROG IN PROGRESS

Key V46E

DAP DATA LOAD PROCEDURE (RO3)

1

2

Key V48E

FL V04 N46
R1 ABCD

R2 ABCD

E
E

ev. Dec. 22,(967

/}

ééi

Aug. 18, 196

July 24, 196

Basic Date
Chanaed

L)
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g

SAED S g &AIJYSEE BV e TSNS ey dFwE

July 24, 196

pasic Date
Changed

2

VolrlL AV A

0
2-5

CSM - RENDEZVOUS PARAMETER DISPLAY #2 (R34)

CMC - ON (Req) pg 0/2-1
IMU - ON and ALIGNED (Req) pg 0/2-1

1

2

Key V85E

FL V06
RANGE

PHI

N53
XXX . XX

RANGE RATE XXXX.X

XXX . XX

PRO ——» RET

CREW DEFINED MANEUVER (R62)

CMC - ON pg 0/2-1

IMU - ON and ALIGNED pg 0/2-1

SCS - ON pg 0/2-1
CMC ATT - IMU
.05G sw - OFF

SCS LOGIC - BUS 3
FDAI SELECT - 1/2
Key V37EOOE

NM
FPS
DEG (STAR LOS/HOR)

Kfy V49E
[ FL V06 N22 | FNL GMBL ANGS
I- “— R,P,Y(.01 DEG)
PRO LDD
i
FL V50 N25 PERFORM
R1 00203 | CMC-AUTO

BMAG MODE (3)-RATE
SELECT CMC - AUTO

ENTR
l

2 MAN MNVR
PRO —» Step 6

L V06

N22

| FNL GMBL ANGS

AUTO MNVR

R34,62



R62,63 2-6
|
6 | FL V50 N19 | PERFORM ATT TRM
- R,P,Y (.01l DEG)
PRO BMAG MODE (3) - RATE 2
| SELECT CMC - AUTO
EXIT ENTR STEP 5

CSM - RENDEZVOUS FINAL ATTITUDE (R63)
CMC - ON (Req) pg 0/2-1
IMU - ON and ALIGNED (Req) pg 0/2-1
SCS - ON (Req)pg 0/2-1
CMC ATT - IMU
.05G sw - OFF
SCS LOGIC - BUS 3
FDAI SELECT - 1/2
1 Key V37E OOE

2 KTy V89E
3| FL V06 N96 | FNL GMBL ANGS
| ~ R,P,Y(.01l DEG)
PRO V34 E——TERM
4 FL V50 N25 Perform
| R1 00203 CMC AUTO
1
BMAG MODE(3)-RATE 2  MAN - MNVR
SELECT CMC - AUTO PRO— STEP 6
ENTR
5 | V06 N22 | FNL GMBL ANGS
| R,P,Y(.01 DEG)
AUTO MNVR
6 | FL V50 N19 | PERFORM ATT TRM
l | R,P,Y(.01 DEG)
PRO BMAG MODE (3) - RATE 2

SELECT CMC - AUTO
ENTR——p STEP 5

r/Rev. Dec. 22, 1("

1¢

Basic Date —_Aug. 18, 19
Chanded July 24,

J

¢



0
2-7

MEASUREMENT AND LOADING OF PIPA BIAS
1 DET - RESET

S ) 2 S/C RATES <0.1°/sec
N 3 ZERO N21 registers

i Key V25 N21E, E, E, E
) Key V06

2 ENTR and start DET

4 Rcd PIPA COUNT
R1 X AXIS PIPA
R2 Y AXIS PIPA

{j,KeV.

2 o R3 Z AXIS PIPA
- —
93 5 MEASURE PIPA BIAS X(Y,z) = N¢p = N
.o : 100
A=
<9 04:16 00«
, ENTR
I 6 Rcd PIPA COUNTS
(]
whed
ég-g 7 Ck present PIPA BIAS
oD KEY V06 NO1E, 1716E
» © X AXIS PIPA BIAS Rl = +.XXXXX
m o ENTR
1720E
M Y AXIS PIPA BIAS Rl = +.XXXXX
ENTR
1722E
Z AXIS PIPA BIAS Rl = +.XXXXX

8 If measured and present BIAS terms differ
by more than +.26400, adjust PIPA
bias correction (Step 9)

Key V21 NO1lE
XXXXE (Applicable PIPA BIAS LOCATION)
+.XXXXXE (Measured Value)

CoM 1UlL
O

10 Key V37E OOE



2-8

CMC SELF CHECK
CMC - ON (Req) pg 0/2-1

1 KTy V25 NO1E

2 | FL V25 NO1 |

3 KTy 1365E

4 | FL V21 NO1 |

ENTR
ENTR

ENTR

5 KTy V13 NO1lE

[ FL V15 NO1

i
6 Key 1365E (ZEROS IN ALL 3 REGISTERS)

7 KTY V21 N27E

[ FL V21 N27 B
I
8 Key 10E (R1=10; STARTS SELF CHECK)
I
9 KEY RLSE (ASAP AFTER 10E)
|

B V15 NO1 1

] _
R2>5(CHECK OK) PROG LITE ON (FAIL CHECK)
Key V2% N27E RECORD RI,R2,R3

SEND FOR HELP

10 [ FL V21 N27 ]
I

11 Key OE (TERMINATES)

'

Rev. Dec. 22,C37

,]qggs

Aug. 18,
Sept. 20

Chanaed

C Basic Date _(_

<:JSM 101
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LJITC .

July 24, 196%®

pasic Uate b Uy S g Ny s S L E R R A SS VR

Changed

I.

D

wWollL AV L

DSKY CHECK

CMC - ON (Req) pg 0/2-1

1 Key V37E OOE

2 Key V21 N27E
1

[

FL V21 N27

Key 11E (STARTS DSKY CK)

ALL DSKY NUMERICS SHOW 9's, then
8's,...,1,0, with 5 second dwell

l

COMP FL VOO NOO

ACTY R1 -00000

LITE R2 -00000

ON R3 -00000

|

WAIT 5 SECS —-CHANGES TO +

COMP ACTY LITE

ALL DSKY WINDOWS BLANK

V-N FLASH STOPS

FLAG BIT CHECK

CMC - ON (Req) pg 0/2

1 Key VOl NO1

E

-1

|

FL VOl NO1

OFF, CK COMPLETE

2 Key address of FLAGWORD, OOXXXE

VOl NO1
R1 ABCDE
R2
R3 00XXX

Check FLAG BIT as below

KEY RLSE

FLAGWORD

ADDRESS



2-10
MANUAL COMPUTER RESTART
Key V99E
COAS LOS DETERMINATION
1 Key V37 E52E
2 FL V04 NO6 OPTION
R1 00005
R2 0000X
|
PFO LDD (R2=3)
3 FL V50 N25 PERFORM
R1 00015 STAR ACQ
l
EFTR
4 FL VO1 N70 STAR CODE
R1 000XX
ZERO OPTICS
OPTICS MODE - CMC
BORESIGHT STAR
LOAD STAR CODE
PRO (IGNORE PROG ALARM)
5 V06 N92
SHAFT XXX.XX | DEG
TRUN XX . XXX DEG

|

TAKE MARK WITH VERB KEY

READ SHAFT & TRUN FROM N92 DISPLAY

Key V37E 00E TO TERMINATE

C

~)

Aug. 18, 1967, Rev. Dec. 22, 1967
uly 24, 1968

Basic Date

('Chanoed

CsSM 101 (:



by AINVIIJ

INTV . T e

404 LIJUYJ

Sept. 9, 193

wagiv vaw .v—n v pp(nn L UE .

) Changed

b3 UL

G&C

0
3-1

SECTION 3. G&C BASIC

POWER CONTRCL PROCEDURES

SCS

POWER UP

SCS

SCS CHANNELS (4) - OFF

BMAG MODE (3) - RATE 2

CMC MODE - FREE

SC CONT - CMC

CB SCS LOGIC PWR (4) - CLOSE

SCS LOGIC - BUS 3

FDAI PWR - BOTH (104 watts)

HAND CONT PWR - BOTH

SCS ELEC PWR - GDC/ECA (170 watts)
BMAG PWR (both) - ON (110 watts)

POWER DOWN

EMS FUNCTION - OFF

EMS MODE - STBY

FDAI SCALE - 5/1

FDAI SELECT - 1/2

FDAI SOURCE - ATT SET

ATT SET - IMU

MAN ATT (3) - MIN IMP

ATT DEADBAND - MAX

RATE - LOW

SCS CHANNELS (4) - OFF

CMC MODE - FREE

BMAG MODE (3) - RATE 2

SCS TVC (both) - RATE CMD
.05G sw - OFF

a/Pc sw - Pc

TVC GMBL DRIVES PITCH & YAW - AUTO
SCS LOGIC - BUS 3

BMAG PWR (both) - WARMUP (38 watts)
SCS ELEC PWR - OFF

HAND CONT PWR - OFF

FDAI PWR - OFF

TVC SERVO PWR (both) - OFF

oISvd D% *¢l

L




G&C BASIC

GDC

0
3-2

ALIGNMENT TO IMU GIMBAL ANGLES

1

SCS

IMU - ON (Req) pg 0/2-1
SCS - ON (Req) pg 0/3-1

NULL SC RATES

ATT SET dials - set to ~ IMU GIMB ANG
FDAI SELECT-1

FDAI SOURCE - ATT SET

ATT SET - IMU

ATT SET dials - null FDAI 1 err needles
ATT SET - GDC

GDC ALIGN PB - push until needles nulled

ATTITUDE REFERENCE COMPARISON

FDAI SCALE - 5/1
Null S/C Rates
V16N20

ATT SET dials - set approx to IMU GIMB ANG

FDAI SELECT - 1

FDAI SOURCE - ATT SET

ATT SET - IMU

ATT SET dials - null error needles

Key "VERB"

Read IMU angles off DSKY

KEY RLSE

ATT SET - GDC

Estimate att error needle deflectionms,
OR Maneuver to null att error needles

Key "VERB"

Read IMU angles off DSKY

KEY RLSE

BACKUP GDC AND/OR IMU ALIGNMENT

SCS - ON pg 0/3-1
CMC - OFF OR STANDBY
FDAI SELECT - 1

ATT SET - GDC

SC CONT - SCS

RECORD: R,P,Y ALIGN FROM MSFN

Rev. Dec. 22(1967

V
8

’
b

18
9

Sept.

Basic Date Aug.

Changed

C

(iM 101



0
3-3

1 SCT, SHFT = 180, TRUN = 7.5

ATT SET DIALS = 0, 0, O

Llby ATV
N

3 CAGE IMU when near 0, 0, O

4  MNVR TO STARS:
ACRUX (No. 25) ON 50° MARK
ATRIA (No. 34) ON R LINE IN SCT

REV. UCC.

5 GDC ALIGN - push;
6 MNVR S/C TO R,P,Y ALIGN on GDC BALL

74 PERFORM SXT/STAR CHECK AND ADJUST IN PITCH AND
YAW, IF NECESSARY

10, L1J0/J

Sept. 9, 19”)

AUE «

8 ATT HOLD - MIN DEADBAND
9  UNCAGE IMU
10 GDC ALIGN - push
ORDEAL INITIALIZATION
1 CMC - ON (Req) (for 3A & 6A) pg 0/2-1

IMU - ON (Req) pg 0/2-1
SCS - ON (Req) pg 0/3-1

pasic bate

) Changed

2 ORDEAL panel:
FDAI 2 or 1 - ORB RATE
ORDEAL PWR sw - EARTH (10 watts)
MODE - HOLD/FAST

3 Obtain altitude setting - V82E
A. or B.
or C. MSFN SUPPLY ALTITUDE
If CMC is in STANDBY

USj>UUl

4 Adjust ALT SET dial to proper altitude

5 Damp Vehicle Rates



0
3-4

6 Obtain ©
A. Rendezvous Parameter Display Routine V83E
or B. FROM MSFN
If CMC is in STANDBY, hold
+Xgc at the horizon

7 Slew FDAI to proper angle with the
SLEW switch on the ORDEAL panel

8 Set MODE switch to SLOW/OPR

O

Adjust FDAI precisely with the SLEW switch

Rev. Dec. 22,967
€ C

1

10 Repeat Steps 6 through 9 as Required

qQ

Aug. 18, 1
Cant

( Basic Date
P o LIS |

(‘::101



225 1965

P

Basic Date Aug. 18, 196/, Rev. Dec.
July 24, 1968

&JChanged

CSM 1?:,

10

0
3-5/6

Slew FDAI to proper angle with the
SLEW switch on the ORDEAL panel

Set MODE switch to SLOW/OPR
Adjust FDAI precisely with the SLEW switch

Repeat Steps 6 through 9 as Require
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EVvCer ¥V 0 4w

dood J ¥

Sept. 9, 196?:’

WUuoiv wvwiuh vnininmnnmmnm—m—7nr’2™v™p*r”F§F £ (+%vo

.)Changed

LolL AV A

0
4-1

SECTION 4. COAST

P21 - CSM GRND TRK DETERMINATION
CMC - ON(Req) pg 0/2-1

Key V37E 21E
|

FL V06 N34 TLAT, LONG
HRS 00XXX.
MIN 000XX.
SEC 0XX . XX
| I
PRO LDD
FL V06 N43
LAT XXX .XX |DEG (+NORTH)
LONG XXX .XX |DEG (+EAST)
ALT XXX .X |NM
1 I
V34E V32E —p Same parameters
| 10 min later
[ FL V50 NO7 |

P22-CSM-ORBITAL NAV LANDMARK TRACKING

CMC - ON(Req) pg 0/2-1

IMU - ON(Req) pg 0/2-1

SCS - ON(Req) pg 0/3-1

CMC ATT-IMU

.05G sw - OFF

SCS LOGIC - BUS 3

G&N PWR OPTICS - ON

OPTICS MODE - MAN

OPTICS MODE - ZERO (15 secs)

Key V37E 22E
I

FL V06 N45 MAX MGA
R3 XXX .XX |DEG
|
R3<60° R3>60°
IMU ALIGNED V37E 52E (nominal opt.)

PRO —p STEP 6

ovl

LSV0D




sET TP

7S

1

8

COAST

4,

34°

P22

4-2

Select LMK

Perform ORDEAL INITIALIZATION pg 0/3-3

Mnvr to sighting attitude
ESTABLISH ORBITAL RATE

23° BELOW LOC HOR, SEF, HDS UP
ROLL TO AVOID SHAFT AXIS <10° OFF LMK

\

FL V50 N25 PERFORM
R1 00011 |AUTO OPTICS POS option
OPTICS MODE-CMC OPTICS MODE MAN
ENTR PRO—»STEP 9
I
FL V06 N89 IMK IDENTITY

DEG (+NORTH)
DEG (+EAST)
NM

LAT XX XXX
LONG/2 XX XXX
ALT XXX . XX
|
LDD
PRO

POSSIBLE FL V05
R1

NO9
00404 [TRUNNION >90°

PRO

MAN MNVR to acquire

V34E —p TERM

V06 N92
SHAFT XXX . XX
TRUNNION XX.XXX

NEW OCDU ANG
DEG (DESIRED SHAFT)
DEG (DESIRED TRUN)

MNVR to acquire LMK

OPTICS MODE - MANUAL

Establish proper pitch rate

Possible PROGRAM ALARM 1t (TRUN>38°)

22(?67

.« 185 l(. Rev. Dec.
9 1968

Cent .

(f Basic Date Aug

((- 101
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D

zo,::pes

=
o

pt.

Basic Date —_____Aug. 18, 1967 Rev. Dec.
'—l
l—-l

[
N

| ) Changed — )_Se

CSM 101

13

0]

1 4=3 P22
} FL V51 N89 MARK
LAT XX.XXX | DEG (+NORTH)
LONG/2 XX.XXX | DEG (+EAST)
ALT XXX XX | \M
M | |
MARK MARK REJECT
(KNOWN - 1 MARK MIN)SCT
(UNKNOWN - 2 MARK MIN)SXT
After suff marks
OPTICS After 5  FL V50 N25 TERM MARK
MODE-CMC| MARKS Rl 00016
ENTR - [
ENTR
OPTICS MODE - CMC
FL V05 N70 LMK DATA
R2 A2001 1 2
| | A | KNOWN | UNKNOWN
LDD |
PRO
UNSTORED FL V06 N89 IMK IDENTITY
KNOWN LAT XX.XXX |DEG
.| R2=12001 LONG/2 XX.XXX |DEG
‘ ALT XXX.XX | NM
I |
PRO LDD
|
KWN STRD FL V06 N49 ORB PARAMETER
or UNKWN/ AR XXXX.X |NM
- |UNSTRD AV XXXX.X |FPS
[ |
PRO UPDATE STATE V34E—$REJECT MARK DATA

VECTOR (Till
all marks used)

AFTER LAST MARK USED

FL V05 N70 IMK ID

R2

XXCDX

PRO V34E—» STEP 15



0

22,23, bty
14 FL V06 N89 IMK IDENTITY
LAT XX.XXX | DEG (+NORTH)
LONG/2 XX.XXX | DEG (+EAST)
ALT XX . XX | NM
| [
RECORD V34E (Don't store)
PRO (stores in CMC)
15 FL V50 N25 PERFORM
R1 00017 ADDITIONAL SIGHTINGS
| |
PRO ENTR—p STEP 6
|
16 | FL V50 NO7 |
17 OPTICS MODE - ZERO or MAN
G/N PWR OPTICS - OFF
P23-CSM-CISLUNAR MIDCOURSE NAV MEASUREMENT PROGRAM
CMC - ON(Req) pg 0/2-1
G/N PWR OPTICS - ON (up)
CMC ATT - IMU
.05G sw - OFF
SCS LOGIC - BUS 3
OPTICS MODE - MAN
OPTICS MODE - ZERO (15 secs)
PERF STAR - IMK ACQ
1 Key V37E23E
- |
2 [ FL V59 | PERFORM OPTICS CALIB
I .
Ctr moon in SCT PRO—p STEP 4
ACQ LUNAR IMK IN SXT
SUPERIMPOSE SLOS & LLOS
MARK
3 FL V06 N87 BIAS ANGLE (TRUN)
R2 XX.XXX | DEG

PRO V32E —pSTEP 2

& Rev. Dec. 22 V67
Q. C

Aug. 18,
Sept. 20,



)

224, 1906/

196/ Rev. Dec.

18,

Sept. 20, li:,

Aug.

Basic Date
hanged

.

CSM 101

)

|

0
4-5

[

FL V51

| P23,27
| MARK

CENTER LMK IN SCT (RHC OR MK)

CENTER STAR IN SCT (OPTICS CONT)

CK IMK OR HORIZON IN SXT FOV
OPTICS COUPLING-RESOLVED

SUPERIMPOSE IMAGES ON R-LINE

MARK
[
FL V06 N87 OPTICS ANGLE
SHAFT XXX.XX |DEG
TRUN XX.XXX |DEG

RECORD DATA:STAR,LMK,SHAFT,TRUN
Verify data on downlink

PTO
FL V06 N34 T MARK
HRS 00XXX
MIN 000XX
SEC 0XX . XX
1
RECORD
PRO
1
FL V50 N25 PERFORM
‘Rl 00017 |ADDITIONAL SIGHTINGS
1 |
PRO ENTR—$ STEP 2
|
| FL V50 NO7 |
|
V37E XXE

OPTICS MODE - ZERO or MAN
G/N PWR OPTICS - OFF

P27 - CSM-CMC UPDATE PROGRAM
CMC - ON(Req) pg 0/2-1
KEY V37E OOE




P27

v
4-6
AUTO UPDATE:

UP TIM sw (both) - ACCEPT
UPLINK ACTY 1t-ON

Update complete:

UPLINK ACTY 1t - OUT

KEY V37EQOQE
UP TLM sw (both) - BLOCK

VOICE TRANSMISSION UPDATE:
Liftoff time - V70E

Load data block - V71E

Load singular data - V72E
Octal time increment - V73E

FL V21 NO1

XXXXX

AAAAA

Key in data

ABCDE
ENTR

1
FL V21 NO2
LAST WD ENTERED

[
Verify data load

Key VO1 NO1E

Load address
ENTR

Key N15E

ENTR
Repeat til FL V21 NO2

PRO

(To correct V71 load before shifting from buffer:

Key octal identifier (R1)
(displays V21 NO1 with

INDEX/DATA LOAD

V34E —pTERM

OCTAL IDENT

, ENTR
addr in R3)

Key desired load (R1l), ENTR (complete

change & shifts back to
FL V21 NO2)
PRO to shift from buffer

to erasable)

1968

8, 196(,Rev. Dec. 22, 19(

20.

( Basic Date(Aug._l

( 101



I
Check updated CMC time
V37E OOE

4-7
TIME UPDATE:
1 Key V55E
o 2 FL V21 N24 A TIME
HRS 00XXX
MIN 000XX
SEC 0XX .XX
PRO
Key V16 N65E LDD
l
3"\ 3 V16 N65 CMC TIME
= HRS 00XXX
~ MIN 000XX
o SEC 0XX .XX
:
(=W
]
2]

ERASEABLE MEMORY UPDATE:
1 Key V37E OOE

2 For sequential addresses
P V21 NO1lE
2 Load First Address XXXXE
= Load First Data Word XXXXXE
&) N15E Verify address
’.\ increments by one
‘ Load Second Data Word XXXXXE
ENTR
Load Third Data Word XXXXXE
ENTR
Continue until last address
in sequence is filled

’-\ 3 FOR NON-SEQUENTIAL ADDRESSES

V21 NO1lE

Load First Address XXXXE
Load First Data Word XXXXXE
ENTR

Load Second Address XXXXE
ENTR

Load Second Data Word XXXXXE



0

4-8
4 TO VERIFY DATA LOADED IN SEQUENTIAL

ADDRESS
V01l NO1lE
Load First Address XXXXE
Check First Data Word in R1
N15E
Check Second Data Word in R1
ENTR
Check Third Data Word in R1
ENTR

5 TO VERIFY DATA LOADED IN NON-SEQUENTTAL

ADDRESSES
V01l NOlE
Load First Address XXXXE
Check First Data Word in R1
ENTR
LOAD Second Address XXXXE
Check Second Data Word in R1
ENTR
CODE LOCATION/BIT SET
PFRATFLG 00076/4 Preferred S/C
attitude computed
REFSMFLG 00077/13 REFSMMAT good
BINARY - OCTAL CONVERSION TABLE
000 - 0O 100 - 4
001 -1 101 - 5
010 - 2 110 - 6
011 - 3 111 - 7
A,B,C,D,E (OCTAL)
A BCDE|I01234567
13107 4 1}Jj0 1010101
BIT |14 11 8 5 2[{|0 0110011
NO. J]1512 96 3{]/00001 111

5

22, C

100

Aug. 18, l9‘:i Rev. Dec.
O

[« Ny =

( Basic Date

cs( 01
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Lol 11Ul

MGA OK?
PRO

4-9

MAN MNVR

V32E—®RET STEP 4

NO ATT LT ON (<45 SECS)
FDAI DRIVES TO GMBL ANGS

NO ATT LT - OFF
FL V50 N25 PERFORM
MMAT
REFS R1 00015| Star Acq
|
MAN MNVR
TO ACQ
2 STARS
ENTR
kkkkkkhkhhhkhkhkrhkkrkrkkxrkrxkxk
* POSSIBLE FL V05 NO9 *
* R1 00405 * 2 STARS NO
****]***********************
NOT APPLICABLE FOR COAS
PliO
FL V06 N92 Alt LOS opt ang
SHAFT 000.00 |DEG
TRUN XX .XXX |DEG
|
PIiO LDD
FL V50 N25 Perform
R1 00025 Sighting Mark
CENTER STAR IN COAS
ENTR
FL V50 N25
R1 00026 |Term backup mark
I J(REJECT)

ENTR

PRO—®»RET STEP 8



P54

0

4-10
FL V01 N70
R1 OOOXf STAR CODE
PRO LDD
]
ANG >.05° FL V06 NO5 STAR ANG DIFF
R1 00X.XX | DEG '
PRO-GO TO STEP 13 V37EXXE

ANG <.05° V06 NO5

TAR ANG DIFF

R1 000.XX| DEG
l(l) SECS
FL V06 N93 AGyro torq ang
X XX . XXX | DEG
Y XX . XXX | DEG
Z XX . XXX | DEG
PRO V32E—®RET STEP 7

(GYROS TORQUED)

FL V50 N25 Perform

R1 00014 |[Fine Align Check
PIIO ENTR—RET TO STEP 7
[ FL V50 NO7 B

C

196@)
NSy 1047

(‘ ue, 18,
Qaont 11

Basic Date
Olain o

e

101
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Sept 11, Dec

ailc
d

Dasiv v
w:) Change

Lol 1Vl

CDR

1

U
5-1

SECTION 5. PRETHRUST FOR ORBIT CHANGE

INITIAL VEHICLE PREPARATION

1 PERFORM P27 UPDATE pg 0/3-7

2 GETI - 3 hrs
PERFORM PLATFORM ALIGNMENT P51 (if req)
pg 0/4-1

3 PERFORM PRELIM P30 UPDATE (if req) pg0/5-1

4 Dump & Rewind tape recorder
Set COMM MODE

5 PROP SYS Per Verif #1 & 2, pg 0/8-1
6 EPS Per Verif #3 & 4, pg FO/8—3
7 PGA Verif #9, If SUITED pg 0/8-10

8 EMS AV TEST
CB EMS MNA & B (both) - close
EMS MODE - STBY
EMS FUNCTION - AV SET (wait 5 secs)
EMS MODE - AUTO
AV ind - set to 1586.5
EMS FUNCTION - AV TEST
AV ind - decr (10 sec)
SPS THRUST 1t - off (at -0.1 fps)
AV ind - stops at - 20.8 +20.7
EMS MODE - STBY
EMS FUNCTION - AV SET
SET AV COUNTER to burn AV

P30

IF G&N INOP - pg 0/7-1 (SPS) or pg 0/6-1(RCS)

P30 - CSM EXTERNAL AV

Key V37E 30E

'q

HONVHO

90 ILSNYHIHY¥d




CHANGE

PRETHRUST ORI

Irouv
5.

|

P30

U
5-2
FL V06 N33 GETI
HRS 00XXX.
MIN 000XX.
SEC 0XX. XX
RECORD LDD
Pﬁo
FL V06 N82 AV LCL VERT AT TIG
AVX XXXX . X FPS
AVY XXX%. X FPS
AVZ XXXX.X FPS
[ |
Pﬁo LDD
FL V06 N&42 THRUSTING RESULTS
HA XXXX.X NM
HP XXXX.X NM
AV(REQ)  XXXX.X FPS
T
COMPARE WITH MSFN RESELECT P30 OR P27
PR|O LOAD NEW PARAMETERS ——®
FL V16 N35 TF GETI
HRS 00XXX
MIN 000XX
SEC 0XX . XX
T
*SET DET SELECT DESIRED PROGRAM —
PRO
FL V16 N45
BLANK ~ ————
TF GETI  XXBXX MIN-SEC
MGA XXX XX DEG (AT THRUST)
PRO SELECT P52 —#~
[ FL V50 NO7 |
SCS ORBIT CHANGE pg 0/7-1 (SPS) or 0/6-1 (RCS)
G&N SPS ORBIT CHANGE pg 0/7-1
G&N RCS ORBIT CHANGE pg 0/6-1

1067

9.

¢

t‘:j Aug. 18, 1
4 Cant 11 )

Basic Da

C



Cindh SRS = 4

Al et e @

- )Changed___ )__J_uly 10, 19)

A .

0
6-1

SECTION 6. PRETHRUST FOR ORBIT CHANGE

INITTAL VEHICLE PREPARATION

aQ
o
=

1 PERFORM P27 UPDATE pg 0/4-6

2 GETI - 3 hrs
PERFORM PLATFORM ALIGNMENT P51 (if req)
pg 0/5-1

3 PERFORM PRELIM P30 UPDATE (if req) pg 0/6-2
4 Set COMM MODE

5 PROP SYS Per Verif #1 & 2, pg 0/9-1

6 EPS Per Verif #3 & 4, pg 0/9-2

7 PGA Verif #13, If SUITED pg 0/9-9

8 [EMS AV TEST
EMS MODE - STBY
EMS FUNCTION - AV SET (wait 5 secs)
EMS MODE - AUTO
AV ind - set to 1586.8
EMS FUNCTION - AV TEST
SPS THRUST 1t - on
AV ind - decr (10 sec)
SPS THRUST 1t - off (at -0.1 fps)
AV ind - stops at - 20.8 + 20.7
EMS MODE - STBY
EMS FUNCTION - AV SET
SET AV COUNTER to burn AV

IF G&N INOP - pg 0/7-1 (SPS) or 0/8-1 (RCS)

OHJ €¥0

dod LSNYHIHYd

‘9
0Ed



P30
6.

PRETHRUST FOR
ORB CHG

P30

0

6-2
P30 - CSM EXTERNAL AV
Key V37E 30E
FL V06 N33
HRS 00XXX.
MIN 000XX.
SEC 0XX.XX
RECORD LDD
PRO
| FL V06 N82
P?O LDD
FL V06 N&2
HA XXXX . X
HP XXXX . X
AV(Req)  XXXX.X

COMPARE WITH MSFN

GETI

|AvV LCL VERT AT TIG

AVX,Y,Z(.1 FPS)

THRUSTING RESULTS
NM
NM
FPS

RESELECT P30 OR P27

PRO LDD
FL V16 N35 TF GETI
HRS 00XXX
MIN 000xXxX
SEC 0XX.XX
‘[ .
*SET DET V37E XXE
P?O
FL V16 N4&5
NO. MKS  XXXXX
TF GETI  XXBXX |MIN-SEC
MGA XXX.XX |DEG (AT THRUST)
PRO SELECT P52
| FL V50 NO7

SCS ORBIT CHANGE pg 0/7-1 (SPS) or 0/8-1 (RCS)

NEAY ATV TP SYTT A AT T

" I™

L mwsnrs \ m 10 - Lvyssvaes \

g Rev. Dec. 22,67
OAR

1

Turlxr 10

PR ara-
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6-3/4

-00:30

*HAND CONTROLLERS - ARMED
*If SCS LIMIT CYCLE-OFF
*TAPE RCDR - RCD/FWD

*FLT RCDR - RECORD

*EMS MODE - AUTO

-00:15

9

FL V16 N85
VGX(CSM) XXXX.X| FPS
VGY(CSM) XXXX.X| FPS
VGZ(CSM) XXXX.X| FPS

PIPA BIAS <.2 FPS IN 5 SEC

00:00

10

11

12

*NULL OUT COMPONENTS

BURN COMPLETE

PRO

*EMS FCN - OFF

*EMS MODE - STBY

*RECORD AV COUNTER/COMPONENTS
TAPE RCDR MOTION - STOP(center)
FLT RCDR - OFF

*THC - NEUTRAL, LOCKED

*RHC #1 - LOCKED

PRO—%STEP 12

FL V06 N&&
HA XXXX.X| NM
HP XXXX.X| MM
TFF XXBXX | MIN-SEC

1

PRO HP<50 NM
FL V06 N32
HRS 00XXX
MIN 000XX
SEC OXX XX

PRO

1

( FL V50 NO7 ]

P41
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Basic Date ______Aug. 18, 196/ Rev. Dec. Z2Z,
» Aug. 12, 1:]'

f) Changed

CSM 101

0
7-1

SECTION 7. SPS ORBIT CHANGE
P40 - SPS THRUSTING
IMU - ON(Req) pg 0/2-1
CMC - ON(Req) pg 0/2-1
*SCS - ON(Req) pg 0/3-1
*CMC ATT - IMU
*,05G sw - OFF
*#SCS LOGIC - BUS 3
*TEST C/W LAMPS
*SET AV COUNTER (verify)
*#IF SCS-SELECT POO
LOAD DAP-pg 0/2-2
*ESTAB ULLAGE SELECT
V48E
FL V04 N46 ULLAGE SELECT
R1 111XX 4 WITH
R2 X1111 ATT HOLD

Key V37E 40E
|

| ~ FL V06 N86

| vé LOCAL VERT

X,Y,Z(.1 FPS)

N FL V06 N22

| PREF VEH ATT

l R,P,Y(.01 DEG)

R3>20° or 45°
RESELECT P52, THEN P40

*FOR SCS THRUST MON,
KEY V37E 47E

FL V16 N83

VX,Y,Z(.1 FPS)
CHECK FOR PIPA BIAS
TIL THRUST APPLIED

P40

AONVHO IIZ¥0 SdS/

T

o%d



SPS ORB CHG

7.

0

P40 7-2
4 FL V50 N25 PERFORM
R1 00203 | CMC-AUTO
|
#MAN MNVR BMAG MODE(3)-RATE 2
PRO—p STEP 6 SELECT DAP CONTROL
ENTR
5 | V06 N22 | FNL GMBL ANGLES

R,P,Y(.01 DEG)

6 | FL V50 N19  |ATT TRIM ENABLE
R,P,Y(.01 DEG)

BMAG MODE (3)-RATE 2
ALIGN SC IN ROLL
SELECT DAP CONTROL
-05:30 ENTR = STEP 5

*ALL SCS CB's - Closed

*CB GIMB MOT CONT (4) - Closed

*DIRECT RCS - OFF

One Roll Channel Enabled

-

Aug. 18,CJ67 Rev. Dec. 2(1967

BMAG MODE(3) - RATE 2 @
SC CONT - CMC/AUTO a8 <
SCS TVC (both)-RATE CMD *(AUTO-IF SCS) o &
. *TVC GMBL DRIVE P&Y - AUTO @ &
*TVC SERVO PWR 1 & 2 - AC1/AC2 @

*HAND CONT PWR - 1

*RHC #2 - ARMED

*MN BUS TIES (both) - ON

*GMBL MOT PITCH 1 &YAW 1 - START-ON
*(If SCS-CONFIRM TRIM CONTROL)
*THC-CW

*VERIFY NO MTVC

*GMBL MTR PITCH 2 & YAW 2 - START-ON
Confirm & Set GPI Trim

*VERIFY MIVC

*THC-NEUTRAL

*HAND CONT PWR - BOTH

PRO

€

C | CSM 101



22, 1967
D

Aug. 18, 1967 Rev. Dec.
Sept. 20, )8

Basic Date

) Changed

CSM 101

1 7-3
7 OSSIBLE FL V50 N25
: R1 00203
|
PRO
FNTR
8 FL V50 N25
R1 00204

10

o)

P40

PERFORM
CMC-AUTO

BMAG MODE(3)-RATE 2

SELECT DAP CONTROL

I l
ENTR (AUTO TEST&TRIM)

[POSSIBLE FL V05 NO9
R1l

01703

PERFORM
ENABLE GMBLS OPTION

PRO(AUTO TRIM)

TF GETI <45 SEC

' |
DO STEPS TO T-30 secs
THEN PRO

*(IF SCS—-SET GPI TRIM)
*DIRECT RCS - ON

V34E —»TERM

*(IF SCS - NULL ERROR NEEDLES, THEN DEADBAND - MIN)

MAN ATT (3) - RATE CMD

BMAG MODE (3) - ATT1/RATE2

PRO
TF GETI = 45 SEC
il
V06 N40
TF GETI XXBXX
VG XXXX.X
AVM XXX . X
L
-02:00

*FDAI SCALE - 5/5
*AV THRUST A&B - NORMAL
*HAND CONTROLLERS - ARMED
*IF SCS, LIMIT CYCLE - OFF
-00:30
*EMS AV/AUTO
-00:20 +2 JET ULLAGE

-00:15 4 JET ULLAGE

MONITOR
MIN-SEC
FPS
FPS

BURN 5

PUGS MODE - AUX
Panel 277, CB 9&10-closed

FLT QUAL RCDR - ON



P40 7-4
-00:05 :
1 [ FL V50 N99 | ENG. ON ENABLE
I ,
ENTR V34E — TERM
00:00

*If SCS, THRUST ON PB - PUSH

FOR IGNITION

12 V06 N4O MONITOR
TFC XXBXX | MIN-SEC
VG XXXX.X | FPS
AVM XXXX.X | FPS
BURN 5

|
*AV THRUST A & B - OFF
SC CONT - SCS
*GMBL MOTS (4) - OFF

PUGS MODE - NORM

Panel 277, CB 9&l10-open
FLT QUAL RCDR - OFF

*CB GIMB MOT CONT (4) - open
*TVC SERVO PWR 1&2 - OFF
*DIRECT RCS - OFF

*MN BUS TIES (both) - OFF
PTO

FL V16 N85 | v¢ (CONT) MONITOR
I X,Y,Z(.1 FPS)

13 |

EMS MODE - OFF/STBY
*HAND CONTROLLERS - LOCKED
*Record AV counter/components

P?O
14 FL V06 N&4
HA XXXX.X | NM
HP XXXX.X | NM
TFF XXBXX | MIN-SEC
R0 ke
PRO <50 NM

PRO ——» STEP 16

(Basic Date ._(f_.
Chanaed



P40

7-5/6

TPER

FL V06 N32

00XXX.
000XX.
0XX.XX

HRS
MIN
SEC

15

P e

PRO

& om sk

FL V50 NO7

16
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: :)Changed

)

Loll 4Vl

0

*CMC ATT - IMU
*,05G sw - OFF

*SCS LOGIC - BUS 3
*TEST C/W LAMPS

LOAD DAP

*IF SCS - SELECT P0OO

Key V37E 41E

8-1
SECTION 8. RCS ORBIT CHANGE
P41 - CSM RCS THRUSTING PROGRAM
IMU - ON (Req) pg 0/2-1
CMC - ON (Req) pg 0/2-1
*SCS - ON (Req) pg 0/3-1

FL V04 NO6
R1
R2

00004 SEL TRANS AXIS
0000X |OPTION CODE

LDD

[« )WV, I S S VO NG T

FL V06 N85

| VG (CONT)

RECORD
PRO

X,Y,Z(.1 FPS)

V32E —» STEP 2

| FNL GMBL ANGLES

RECORD
PRO

FL V06 N22

| R,P,Y(.01 DEG)

R3>20° or 45°
RESELECT P52, THEN P41

FL V06 N86

[ve LcL vERT

RECORD
PRO

X,Y,Z(.1 FPS)

P41

JHU dd0 S0d 78

LY ‘Tvd
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8.

RCS ORB CHG

0

P41 : 8-2
6 FL V50 N25 PERFORM
R1 00203 _[CMC AUTO
*MAN MNVR BMAG MODE(3) - RATE 2
PRO—» STEP 8 SELECT DAP CONTROL
ENTR
7 | V06 N22 |FNL. GMBL ANGLES
R,P,Y (.01 DEG)
8 FL V50 N19 |ATT TRIM ENABLE
BMAG MODE(3) - RATE 2
ALIGN SC IN ROLL
SELECT DAP CONTROL
-05:00 ENTR—— STEP 7
*VERIFY THRUSTING ATT. & HOLD
*SET AV COUNTER (verify)
*NONESS BUS - MNB
PRO
*FOR SCS THRUST MONITOR
KEY V37E 47E
FL V16 N83
VX,Y,Z (.1FPS)
CHECK FOR PIPA BIAS
TIL THRUST APPLIED
-00:30 :
*HAND CONTROLLERS - ARMED
*If SCS LIMIT CYCLE - OFF, MIN DBND
*EMS MODE - AV/AUTO
-00:13
| .
g 0 FL V16 N85 [ve(csm)

PIPA BIAS <.6 FPS IN 5 SEC

X,Y,Z(.1 FPS)

Rev. Dec. 22 ,(;967

a
3

ug . 18, l('. ;

( Basic Date

CC 101



00:00

BURN COMPLETE

*RECORD AV COUNTER/COMPONENTS

f!\ PRO

*EMS - OFF/STBY
HAND CONTROLLERS - LOCKED

P41

10 FL V06 N&44&

HA XXXX.X |NM
| HP XXXX.X |NM
\ [ TFF XXBXX |MIN-SEC
. €
‘{\ PRO HP<50 NM
| | PRO——p STEP 12
Ne
‘: 11 FL V06 N32 TPER
P HRS 00XXX
> MIN 000XX

SEC 0XX .XX

PRO

; [
S5 12 | FL V50 NO7
R )
> 2
£
S)
)

PFd s N e
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22,

18, 196/ Rev. Dec.

Aug.

Basic Date

;3 Changed

CSM 101

SYSTEMS TEST METER READOUTS (See pg 0/9-13,0/9-14)

0
9-1

SECTION 9. SYSTEM MANAGEMENT

2 kX

SPS PERIODIC VERIFICATION

CAUTION
AP between F and OX should not exceed
20 psi during a burn or degraded per-
formance, rough combustion, and/or en-
gine failure may result.

SPS PRPLNT TK TEMP - +55° to +75° F

SPS PRPLNT TK PRESS: He - 3900 psia max.
N2A & B - 2900 psia max.

FUEL PRESS - 170-195 psia

OXID PRESS - 170-195 psia

SPS PRESS IND sw - He

SPS ENG INJ VLVS (4) - CLOSE

SPS OX & FUEL QTY - record

OXID FLOW VLV TB (both) - gray

SPS He VLV (both) - AUTO

SPS He VLV TB (both) - BP

2 SM RCS PERIODIC VERIFICATION

SM RCS SEC PRPLNT TB (4) - BP (If PRIM
PRPLNT in use)
SM RCS He 1 & 2 TB (8) - gray
SM RCS PRIM PRPLNT TB (4) - gray (If PRIM
PRPLNT in use)
RCS IND sw - SM A, B, C, D
PKG TEMP - 105-195° F
He PRESS - record
MANF PRESS - 178-192 psig
PRPLNT QTY - record
When PRPLNT QTY is 43%:
SM RCS SEC PRPLNT A(B,C,D) - ON
SEC PRPLNT A(B,C,D) TB - gray
PRIM PRPLNT A(B,C,D) - OFF
PRIM PRPLNT A(B,C,D) TB - BP

‘6

LOW SAS



. SYS. MANAGEMENT)

0
9-2

3 CM RCS PERIODIC VERIFICATION
CM RCS PRPLNT TB (both) - bp
RCS IND sw - CM 1,2
He TEMP - 60°-90°F
He PRESS - 4000-4450 psia
FUEL PRESS - 25-200 psia
OXID PRESS - 25-200 psia
Af ter CM RCS Activation:
FUEL PRESS - 285-302 psia
OXID PRESS - 285-302 psia

EPS PERIODIC VERIFICATION AND TESTS

1 Cryogenic Pressure-Quantity Check
H2 PRESS (both) - 225-260 psia
02 PRESS IND sw - SURGE TANK
SURGE TK PRESS - 865-935 psia
02 PRESS IND sw - TANK 1 .
02 PRESS (both) - 865-935 psia
H2 QTY (both) - record
02 QTY (both) - record

2 FC Power Plant Check

FC RAD TB (3) - gray

FC HTRS (3) - auto (up)

FC REACS TB (3) - gray

FC IND sw - 1, 2, 3
H2 FLOW - .03-.15 1b/hr
02 FLOW - .25-1.2 1b/hr
MOD SKIN TEMP - 380°-450° F
MOD COND EXH TEMP 155°-175° F
FC TB (2) - gray

3 D-C Voltage-Amperage Check
MN BUS TIES (both) - OFF
FC 1, 2, & 3 (RECORD AMPS)
MAIN BUS A, B (27-31 vdc-Record)

BAT BUS A,B,&BAT C(34-38 vdc) (<3 amps)
PYRO BAT A, B(37 VDC), PYRO CB's closed
SYS TEST 4B (BAT RLY BUS - 3.7-4.1 vdc)

4 A-C VOLTS - 115 + 2 all PHASES

9 10A/A8K

Cant

Chanaad

(.,’ Basic Date_e;Aug. 18, lci Rev. Dec. 22,(\37
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Basic Date

| )Zhanged

0
9-3

5 Battery Charging
CB BAT RLY BUS BAT A(B) - open
DC IND sw - BAT CHARGER
BAT CHARGE - A, B, or C
DC VOLTS - 37.5-40 vdc
DC AMPS - 2.0-0.4 amps
BAT CHARGE - OFF at 0.4 amps
CB BAT RLY BUS BAT A(B) - closed

6 Fuel Cell Power Plant Purging
NOTE: H2 PURGE LINE HTR - on, 20 min
prior to purge
A. 02 PURGING
FC IND sw - 1, 2, or 3
FC PURGE-1, 2, or 3 - 02 (2 min.)
FC FLOW-02 Flow incr 0.6 1lb/hr
(may exceed C/W limits)
FC PURGE-1, 2, or 3 - OFF

B. H2 PURGING
FC IND sw - 1, 2, or 3
FC PURGE-1,2,0r3-H2(1 min, 20 sec)
FC H2 FLOW - Flow incr 0.67 1b/hr-
(will exceed C/W limits)
FC PURGE-1, 2, or 3 - OFF
H2 PURGE LINE HTR - OFF

7 PARTIAL SUITED CHECKLIST
SUIT CKT RET vlv - pull to open
EMERG CAB PRESS vlv - BOTH
Reverse 02 umbilicals

8 FUEL CELL SHUTDOWN (APPLICABLE FC)

CB FC REACS - close

CB FC PURGE - open

FC REAC - OFF

FC HTRS - OFF

FC PUMPS - OFF

CB FC PUMPS AC - open

(IF FC 1 or 3, FC PUMPS sw - ON)




10

11

0
9-4

AT Tskin <200° F
H2 PURGE LINE HTR - ON (for 30 min)
CB FC PURGE - close
FC PURGE - 02 (TIL 02 PRESS = N2 PRESS)
FC PURGE - H2 (TIL PRESS STABILIZES)
FC PURGE - OFF
H2 PURGE LINE HTR - OFF
CB FC PURGE - open

H2 or 02 Quantity Balance Correction
ON LOW Tank, H2 or 02 HTRS - OFF,
THEN AUTO, WHEN BALANCED

1968

Fuel Cell SWITCHING

ug. 18, 196(’Rev. Dec. 22, 1{

PRIOR TO DISCONNECTING, INSURE THAT AT LEAST .
ONE FUEL CELL IS POWERING EACH MAIN BUS. ;

(o

INVERTER CHANGEOVER o

A

J

A. One inverter on each AC bus at all
times (if available).

B. If all three AC bus ties for the same bus
are on, inverter power to that bus may be
lost.

C. When switching DC power on inverter 3,
pause in OFF position.

(3asic Date __(

os o1
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>Sept. 9

[ 4)Changed

CSM 101
J

0
9-5

ECS PERIODIC VERIFICATION

1 SURGE TANK PRESS - 865-935 psia

02 TANK 1 PRESS - 865-935 psia

02 TANK 2 PRESS - 865-935 psia

ECS RAD TEMP PRIM IN - 65°-105°F

ECS RAD TEMP PRIM OUT - -20° to + 102°F
GLY EVAP PRIM TEMP OUT - 40°-50.5°F

GLY EVAP PRIM STEAM PRESS-.097-.135 psia
GLY DISCH PRIM PRESS - 40-52 psig

SUIT TEMP - 45°-55°F

CABIN TEMP - 70°-80°F

SUIT PRESS - 4.7-5.3 psia

CABIN PRESS - 4.8-5.2 psia

PART PRESS CO2 <7.6 mm Hg

02 FLOW - 0.2-0.45 1b/hr

SUIT COMP AP - 0.3-0.4 psid

GLY ACCUM PRIM QTY 30-70%

POT H20 QTY - 10-100%

WASTE H20 QTY - 20-100%

2 ECS Redundant Component Check

ECS INDS sw - PRIM
SUIT COMPR - Switch to Redundant Compressor
SUIT COMP AP - 0.3-0.4 psi
02 DEMAND REG vlv - 1
CLOSE BLEED PORT (02 FLOW GOES HI)
02 DEMAND REG vlv - 2
CLOSE BLEED PORT (02 FLOW GOES HI)
02 DEMAND REG vlv - BOTH
MAIN REG B vlv - close
EMER CABIN PRESS vlv - 1
EMER CABIN PUSH TO TEST PB-PUSH (02 FLOW
INCREASES)
02 press - 90-110 psig (from MSFN)
MAIN REG B vlv - open
MAIN REG A vlv - close
EMER CABIN PRESS vlv - 2
EMER CABIN PUSH TO TEST PB - PUSH
(02 FLOW INCREASES)
02 press - 90-110 psig (from MSFN)
MAIN REG A vlv - open '
EMER CABIN PRESS vlv - BOTH (OFF if suited)



0
9-6

SUIT CKT H20 ACCUM-AUTO (redundant accum)

MONITOR Q2 FLOW FOR CYCLIC ACCUM STROKING

UR DUMP HTR - REDUN HTR
Open coolant attenuation panel
EVAP WATER CONT SEC vlv - AUTO
ECS IND sw - SEC
GLY EVAP STEAM PRESS - MAN
GLY EVAP STEAM PRESS - INCR for 1 min
GLYCOL TO RAD SEC - NORMAL
ECS RAD HTR PRIM - off (center)
ECS RAD HTR - SEC
(VERIFY ON BY AMMETER)
SEC COOL LOOP PUMP - AC 1
GLY DISCH SEC PRESS - 39-51 psig
GLY ACCUM SEC QTY - 30-70%
SEC COOL LOOP-EVAP
ECS GLY PUMPS - OFF
After 5 minutes:
ECS RAD TEMP SEC IN-65-102°F
ECS RAD TEMP SEC OUT - 40-102°F
GLY EVAP SEC TEMP OUT - 40-50.5°F
SEC COOL LOOP PUMP - AC 2
GLY DISCH SEC PRESS - 39-51 psig
SEC COOL LOOP - RESET for 1 min THEN OFF
ECS RAD HTR SEC - OFF
GLYCOL TO RAD SEC - BYPASS
ECS IND sw - PRIM
SEC COOL LOOP PUMP - off (center)
GLY EVAP STEAM PRESS - AUTO
ECS GLY PUMPS - redundant pump
GLY DISCH PRIM PRESS - 40-52 psig
GLY ACCUM PRIM QTY - 30-70 %
ECS RAD HTR - redundant PRIM heater
EVAP WATER CONT SEC vlv - OFF
Close coolant attenuation panel

3 GLYCOL ACCUMULATOR REFILL (IF <30%)

PRIM ACCUM FILL vlv - ON
GLY ACCUM PRIM QTY - 30-70%
PRIM ACCUM FILL vlv - OFF

1968

Aug. 18,
Sept. 20

Chanaed

( 3asic Date

10
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4 02 STORAGE REFILL PROCEDURE

02 REPRESS PRESS - <865 psia
02 PLSS vlv - FILL

02 REPRESS PRESS - >865 psia
02 PLSS vlv - OFF

5 Prim Cool Loop Deactivation

GLY EVAP H20 FLOW - OFF (center)

GLY EVAP STEAM PRESS - MAN

GLY EVAP STEAM PRESS - Increase (45 sec)
ECS RAD HTRS - OFF

" ECS GLY PUMPS - OFF

6 SECONDARY COOLANT LOOP ACTIVATION

SUIT HT EXCH SEC GLY vlv - FLOW (verify)
EVAP WATER CONT SEC vlv - AUTO
ECS IND sw - SEC
SEC COOL LOOP PUMP - AC 1
SEC COOL LOOP - EVAP
GLY DISCH SEC PRESS - 39-51 psig
GLY ACCUM SEC QTY - 25-50%
GLY EVAP SEC TEMP OUT - 40-50.5° F
IF RAD DESIRED
GLY TO RAD SEC vlv - NORMAL
‘ECS RAD HTRS - SEC

.4:> Changed

oM 1Vl

7 Debris Screen Check
Clean cabin fans HX inlet if Necessary
Clean SUIT RET AIR vlv screen if necessary
CABIN FANS (both) - OFF
SUIT RET AIR vlv - CLOSE (PUSH)
Clean screens
SUIT RET AIR vlv - OPEN (PULL)
CABIN FANS (both) - on

8 DOFFING PGA
EMER CABIN PRESS vlv - BOTH
CONNECT suit hose interconnect to return hose
only
SUIT FLOW vlv - CABIN FLOW (for unsuited
' crewman)
SUIT RET AIR vlv - OPEN (PULL)



0
9-8

9 DONNING PGA
Connect supply and return hoses to PGA.

SUIT FLOW v1v — SUIT FULL FLOW (for suited W
crewman) -

EMERG CABIN PRESS vlv - OFF ~
SUIT RET AIR vlv - CLOSED (PUSH) o
Connect COMM control head to PGA. O
DIRECT 02 vlv - OPEN (CCW) 3
02 FLOW ind - 0.9 1b/hr. K
(]

~

10 DISCONNECTING COMM UMBILICAL
(1) Before disconnecting umbilical from head set:‘.)b
SUIT PWR - OFF o
POWER - OFF

(2) If the COMM UMBILICAL is to be disconnected o
at the bulkhead or control head, the VHF-AM N
sw on the associated audio panel must be o 8
<ﬂm

placed off.

PLSS vlv - FILL
CABIN FANS (both) - OFF
CAB PRESS REL vlv (RH)-DUMP
CABIN PRESS - 3.0-3.25 psia
CAB PRESS REL vlv (RH)-BOOST ENTRY
02 FLOW - NORMAL
SUIT PRESS - 3.5-4.0 psia
CAB PRESS REL vlv (RH)-DUMP
CABIN PRESS - 0.0 psia
CAB PRESS REL vlv (RH)-NORMAL (latch on)

11 CM PRESSURE DUMP
CAB REPRESS vlv - OFF(verify)
-
©
Q0
2
w
©
m

12 CABIN REPRESSURIZATION
CAB PRESS REL vlv (both) - NORMAL
MONITOR SURGE TANK PRESS
REPRESS 02 vlv - OPEN
AT 150 psia ON SURGE TANK:
PLSS vlv - OFF
CABIN REPRESS vlv-ADJUST TO 150 psia on
SURGE TK
AT ZERO psia on EMERG 02 GAUGE:
REPRESS 02 vlv - CLOSE

L 101

)
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AT 4.5 psia cabin press:
. CABIN REPRESS vlv - CLOSE(CCW)

13 PGA Verification Check (5.0 psia cabin press)
DIRECT 02 vlv - CLOSE (CW)
SUIT TEST vlv - PRESS (02 FLOW HI)
SUIT PRESS - 9.2 psia
02 DEMAND REG vlv - OFF
02 FLOW - 0.2 1b/hr(pegged)
PGA cuff pressure ind decay rate <0.5 psi/min
02 DEMAND REG vlv - BOTH
SUIT TEST vlv - DEPRESS
AT SUIT PRESS = CABIN PRESS, SUIT TEST v1v-OFF

INCVe UTLee &L4&y

10, 170/

14 Hygrometer Operation (10-15 sec to warm up)
UTIL PWR - OFF
Connect to UTIL PLUG
UTIL PWR - PWR
SW - AMB
Record RDG IN SAMPLE AREA
SW - DEW
Record reading in sample area
UTIL PWR - OFF

Sept. 9, 19(7)

AUE .

15 System's Test meter Checks
Bat manif press (4A)

pBasic Date

) Changed

C&WS PERIODIC VERIFICATION
C/W LAMP TEST 1 TESTS LH STATUS
LTS (15) AND LH MASTER ALARM.
LAMP TEST 2 TESTS RH STATUS LTS (22)
AND RH MASTER ALARM.
C/W MODE - CM tests the CM RCS LTS(2)

CS‘)O 1
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S/C DRIFTING FLIGHT CONFIGURATION

PANEL 1
CMC - STBY
MAN ATT (3) - MIN IMP
LIMIT CYCLE - OFF
ATT DEADBAND - MAX
RATE - LOW
SCS CHANNELS (4) - OFF
SC CONT - SCS
CMC MODE - FREE
BMAG MODE (3) - RATE 2

PANEL 2

One cabin fan
PANEL 5

G&N PWR - OFF
PANEL 7

HAND CONT PWR - OFF

FDAI PWR - OFF

SCS ELECT PWR - OFF

BMAG PWR (both) - WARM UP
PANEL 100

RNDZ XPNDR - OFF
PANEL 327

COAS PWR - OFF

S/C POWER DOWN CONFIGURATION
(MUST INCLUDE STEPS FOR DRIFTING FLIGHT)

PANEL 1
SCS LOGIC - OFF
SCS CHANNELS (4) - OFF
CMC MODE - AUTO
PANEL 2
C/W - ACK
Both cabin fans off
SM RCS HTRS - OFF
POT H20 HTR - OFF

22,(“67

Aug. 18, 19(: Rev. Dec.
Q 10ARK

Cant

( Basic Date
" o NS A A |

cC 101
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PANEL 3
SPS LINE HTIRS - A

S’.\ TAPE RCDR - OFF/STOP
' Single inverter operation
3 PANEL 4
b *TELECOM GRP 1 - OFF
3 *TELECOM GRP 2 - OFF
9 PANEL 5

. NONESS BUS - OFF
2 CB G&N COMPUTER (both) - open
X PANEL 7
\’ﬂ\ BMAG PWR (both) - OFF (if TTG>1 hour)
3. 4 PANEL 8
i SCS LOGIC (4) - open
o PANEL 225
L *FLT BUS (both) - open
e PANEL 276
3 2 *INSTRU PWR CONT (4) - open

PANELS 6,9,10
Audio - as required

o *These will be cycled approximately 107 duty
ﬁ_u cycle over MSFN to provide telemetry mon-
2 90 itoring.
o2
S o
n o

O

L D.LU.L
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SYSTEMS TEST
Switches (2) SYSTEMS TEST-DC VOLTS Indicator
System Sensor Range Nominal Range
Position Function Measurement No. System Display (Volts)
1A FC 1 N2 REG PRRSS SC 2060 Zero/75 psia 49 - 58 psia 3.3 - 3.9
1B FC 2 N2 REG PRESS SC 2061 Zero/75 psia 49 - 58 psia 3.3 = 3.9
1C FC 3 N2 REG PRESS SC 2062 Zero/75 psia 49 - 58 psia 3= 8.9
1D FC 1 02 REG PRESS SC 2066 Zero/75 psia 57 - 69 psia 3.8 - 4.6
2A FC 2 02 REG PRESS SC 2067 Zero/75 psia 47 - 69 psia 3.8 - 4.6
2B FC 3 02 REG PRESS SC 2068 Zero/75 psia 57 - 69 psia 3.8 - 4.6
2C FC 1 H2 REG PRESS SC 2069 Zero/75 psia 56 - 68 psia 3.7 = 4.55
2D FC 2 H2 REG PRESS SC 2070 Zero/75 psia 46 - 68 psia 3.7 - 4.55
3A FC 3 H2 REG PRESS SC 2071 Zero/75 psia 56 - 68 psia 3.7 - 4.55
3B FC 1 RAD OUT TEMP SC 2087 -50/+300° F -10 - 490° F 0.6 - 2.0
3C FC 2 RAD OUT TEMP SC 2088 -50/+300° F -10 - 490° F 0.6 - 2.0
3D FC 3 RAD OUT TEMP SC 2089 -50/4300° F -10 - 490° F 0.6 - 2.0
4A BAT COMPARTMENT PRESS CC 0188 Zero/18 psia 1 psia 0.2
(MANIF)

4B BAT RELAY BUS VDC CcC 0232 Zero/+45 vdc 25 - 36.5 vdc 3.7 - 4.1
4C OPEN NONE

4D OPEN NONE

5A SPS OXIDIZER LINE TEMP SP 0049 Zero/+200° F +55 - +75° F 1.1 - 1.9

€T-6



SYSTEMS TEST
Switches (2) SYSTEMS TEST-DC VOLTS Indicator
System Sensor Range Nominal Range
Position Function Measurement No. System Display (Volts)
5B OPEN NONE
5C CM/RCS -P ENG INJECTOR CR 2110 T -50/450° F 248° F >4.9
TEMP SYS 2
5D CM/RCS +Y ENG INJECTOR CR 2116 T -50/450° F 248"' F 24.9
TEMP SYS 2
6A CM/RCS CCW ENG INJECTOR CR 2114 T -50/+50° F 2489 F 210.9
’ TEMP SYS 1
6B CM/RCS -P ENG INJECTOR CR 2100 T -50/+50° F 248° F 24.9
TEMP SYS 1
6C CM/RCS -Y ENG INJECTOR CR 2103 T -50/450° F 2_108° F 24.9
TEMP SYS 1
6D CM/RCS CW ENG INJECTOR CR 2119 T -50/+50° F 248° F 24.9
TEMP SYS 2
XPNDR A XMTR POWER - RRT ST 0711 V NONE 0 - 5 vdce 0-5
XPNDR B RCVR AGC - RRT ST 0710 v NONE 0 - 5 vdc 0-5
XPNDR C FREQUENCY LOCKUP - RRT ST 0712 X NONE 4.5 + 0.5 vdv 4.5 + 0.5
XPNDR D RCVR AGC - RRT ST 0719 v NONE 0.0 + 0.1 vdc 0.0 + 0.1

c( 101 ( Basic Date ( Aug. 18, 1C/’, Rev. Dec. 22,(\,67
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BEAL
e

VW SCRMTAR LEFT
ANTERGA

9-16

ANT POSITIONS

RE DL IVOUS RADAR
ABTEERA

3-GAND Cmm A
ANTEmA

VI SCHMTAR RGN
ANTE A

VI R COVERY 901
ARTE

S -0AND One O
ASTEE

VWP RECOVERY 802
S-SAND OM®S C oy

ANTENmA

SWIMMER UMBMLICAL
& DYE MARKER ASSY

a

VIF SCImTAR
ARTEBRA

RGN T
COVER REMOVED!

VW SCamTAR
ARTE A

LEFY
(COVER REMOVED!

Dec. 22, 367

9. 1968

Sept.

Basic Date—_____Aug. 18, 1967 Rev.

Chanaed
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Sept. 9, 1968

Basic Date
Changed

b( LU L

9-15

RCS ENG VENT

URINE/WATER é, EPS RAD 3

DUMP NOZZLE

STEAM VENT

EPS RAD 5

Y

EPS RAD |

\
|

EPS RAD 7 EPS RAD 8

CM RCS CODE SM RCS CODE
FIRST DIGIT: 115 SYSTEM A, 215 SYSTEM 8 DIGIT: 1,2(+, - ROLL} 3,4 (+, -PITCH) 5,6 (=, - YAW)

SECOND DIGIT

1,2 (+, -ROLL) 3,4 (+, -PITCH) 5,6 (+, - YAW)

SM-2A-1427
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Dec. 22, 1967
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SECTION 9. EMERGENCY PROCEDURES

FLIGHT EMERGENCY PROCEDURES

FIRE/SMOKE IN CM

A. UNSUITED:

ALL DON EMERGENCY OXYGEN MASK

DIRECT 02 vlv - CLOSE (verify) 7
CMP CABIN FANS (both) - OFF 2
LMP SUIT COMPRS - OFF 4

ALL ECS CONTROLS/SWITCHES - OFF
ALL DETERMINE VALIDITY OF SUIT LOOP

DON PGA v
CDR DIRECT 02 vlv - OPEN (CCW) 7
ALL AFTER ALL CREWMEN ARE SUITED:
CMP CABIN REPRESS vlv - CLOSE (CCW) (Verify) 351

EMER CABIN PRESS vlv - OFF

CDR CAB PRESS REL vlv (RH) - DUMP 325
ALL ISOLATE FIRE SOURCE & REMOVE ELECT

POWER FROM THE AFFECTED SUBSYSTEM(S)
NOTIFY GROUND

B. SUITED:
CDR DIRECT 02 - OPEN (CCW) 7
CMP CABIN FANS (both) - OFF 2
LMP SUIT COMPRS - OFF 4
CMP CABIN REPRESS vlv - CLOSE (CCW) (Verify) 351
CDR CABIN PRESS REL vlv (RH) - DUMP 325
ALL ISOLATE FIRE SOURCE & REMOVE ELECT

POWER FROM THE AFFECTED SUBSYSTEM(S).
NOTIFY GROUND

CONTAMINATION IN CM
1 Unsuited Crewman Don PGAs

CDR 2 DIRECT 02 vlv - OPEN (CCW) 7
3 Cabin Dump Unnecessary:

CMP SUIT RET AIR vlv - CLOSE (CW) 381

CDR DIRECT 02 vlv - close (CW) 7

AONTAOYTRA '6| I




EMERGENCY

9.

CMP

CDR
LMP

CDR
LMP

ALL

CMP

CMP

CDR

CDR

0
9-2

4 Cabin Dump Necessary:
DIRECT 02 vlv - close (CW)
EMER CABIN PRESS vlv - OFF
CABIN REPRESS vlv - close (CCW)
CABIN PRESS REL vlv (RH) - DUMP
SUIT RET AIR vlv - CLOSE (CW)

CONTAMINATION IN SUIT
1 Set Controls
DIRECT 02 vlv - OPEN (CCW)
SUIT COMPRS - OFF

CABIN DECOMPRESSION
A. UNSUITED
DON EMERGENCY OXYGEN MASK
- DON PGAs
AFTER ALL CREWMEN ARE SUITED:
EMER CABIN PRESS vlv - OFF
CABIN PRESS vlv - CLOSE (CCW)
NOTIFY GROUND

B. SUITED
EMER CABIN PRESS vlv - OFF
CABIN PRESS vlv - CLOSE (CCW)

TWR JETT FAILURE

A. TWR CUT/NO JETT MOTOR FIRE
LES MOTOR FIRE PB - PUSH

(a) Twr Jett Successful - cont mission

(b) Twr Jett NOT Successful:
THC-CCW (Shutdown SIVB)
THC - NEUT, UNLOCK
THC -X Translation
("back away from LET")
PERFORM Mode II ABORT

B. NO RESPONSE TO TWR JETT SWITCHES
SECS LOGIC (both) - ON (verify)
SECS PYRO (both) - ARM (verify)
EDS PWR - ON (verify)

CB EDS BAT A, B, C, (3) - CLOSE (verify)
CB SECS ARM (both) - CLOSE (verify)
CB SECS LOGIC (both) - CLOSE (verify)

351

325
381

~

351

351

: 195:
10 3

18
80

o
NAa

Basic Date
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Basic Date

) Changed

Fij 101

CDR

CDR

CMP

v
93

ATTEMPT TWR JETT AGAIN
(a) Twr Jett Successful - Cont mission
(b) Twr Jett NOT Successful:
PERFORM Mode I-C ABORT
(ELS 24K BARO sw may Jett Twr)

STUCK SM or CM RCS THRUSTERS

1 DIRECT RCS - OFF : 3
SCS CHANNEL (4) - OFF
DIRECT RCS - ON

2 STABILIZE S/C - If not poss, Go to B.

A. ELECTR FAILURE ISOLATION:
CB SCS A/C ROLL 1 MNA - OPEN(RJ Al,A2) 8
CB SCS A/C ROLL 1 MNB - OPEN(RJ Al,A2)
CB SCS B/D ROLL 1 MNA - OPEN(RJ B1,B2)
CB SCS B/D ROLL 1 MNB - OPEN(RJ B1,B2)
CB SCS A/C ROLL 2 MNA - OPEN(RJ C2,Cl1)
CB SCS A/C ROLL 2 MNB - OPEN(RJ C2,Cl)
CB SCS B/D ROLL 2 MNA - OPEN(RJ D2,D1)
CB SCS B/D ROLL 2 MNB - OPEN(RJ D2,D1)
CB SCS PITCH MNA - OPEN(RJ C3,A4)
CB SCS PITCH MNB - OPEN(RJ A3,C4)
CB YAW MNA - OPEN (SM RJ B3,D4)(CM RJ 15,16)
CB YAW MNB - OPEN (SM RJ D3,B4)(CM RJ 26,25)
SCS CHANNEL (4) - A or B 1
CLOSE above CBs one at a time to isolate 8

failed eng

NOTIFY GROUND

B. MECH FAILURE ISOLATION:
SM RCS SEC PRPLNT (4) - OFF 2
or SM RCS PRIM PRPLNT (4) - OFF
or CM RCS PRPLNT (both) - OFF
Turn Applicable PRPLNT Switches ON one
at a time to isolate failed QUAD.
NOTIFY GROUND

Basic Date



9-4

PAD EMERGENCY EGRESS
(From Access Arm Retract to Liftoff)

pasic bate
Changed

CDR

CMP

CDR

ALL

MAKE EGRESS DECISION
REQUEST ACCESS ARM
If possible:

SECS LOGIC (both) - OFF (down)

SECS PYRO (both) - OFF (down)

HAND CONT PWR - OFF (CCW)

SCS ELECT PWR - OFF (CCW)
RATCHET RELEASE HATCH LATCHES
RELEASE RESTRAINTS
DISCONNECT UMBILICALS
PUSH OPEN HATCH
EGRESS (when access arm in place)
RELEASE RESTRAINTS
DISCONNECT UMBILICALS
EGRESS
RELEASE RESTRAINTS
DISCONNECT UMBILICALS
EGRESS
CONNECT PORTABLE VENTILATORS TO SUITS OR

REMOVE HELMETS IF NO TOXIC GAS IS PRESENT
ENTER ELEVATOR
ENTER M113 Van

1967

s

18
29,

Aug.
Nec .

C

Basic Date

7 e 3 o T e |
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10-1

SECTION 10. EMERGENCY PROCEDURES

FLIGHT EMERGENCY PROCEDURES

FIRE/SMOKE IN CM

A.

B.

C.

UNSUITED:

DON EMER 02 MASKS

CABIN FAN (both) - OFF

SUIT COMPR (both) - OFF

TEMOVE POWER FROM AFFECTED BUS

USE FIRE EXTINGUISHERS UNTIL FIRE IS OUT

SUITED:

CABIN FANS (both) - OFF

REMOVE PWR FROM AFFECTED BUS

VERIFY SUIT COMPRESSOR IN GOOD AC BUS

USE FIRE EXTINGUISHER AS APPROPRIATE

IF FIRE PERSISTS OR CREW DESIRES - DUMP CABIN

SUIT CKT RET vlv - PUSH TO CLOSE

EMER CAB PRESS vlv - OFF

CABIN REPRESS - OFF

CAB PRESS RELF (RH) - DUMP TILL 3.0 PSIA,
THEN BOOST ENTRY

VERIFY SUIT PRESS HOLDING 3.5 PSIA
THEN CONTINUE DUMP

CAB PRESS - GO FOR 6 min.

CAB PRESS RELF (RH) - NORMAL

HATCH VENT vlv - CLOSE

'BOOST:

1. Verify suit COMPR ON GOOD AC BUS

2, TIF IN ABORT MODE III OR IV,
a. TVC GMBL DRIVE (2) - TO GOOD BUS.
b. 1INV 3 TO GOOD MN BUS & AFFECTED AC BUS
c. BATT C TO GOOD DC BUS

3. CAB PRESS RELF vlv (RH) - DUMP

4, ABORT USING APPROPRIATE MODE

1. CABIN FANS (both) - OFF
2. SUIT COMPR ON GOOD AC BUS

0%

00¥d ¥IWH
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EMER PROC

10.

0
10-2

3. IF NECESSARY RECONFIGURE INVERTERS
TO INSURE REDUNDANT BUSES AVAILABLE
4. CAB PRESS RELF vlv (RH) - DUMP

E. AFTER SPLASHDOWN:
STABLE 1
EGRESS SPACECRAFT
STABLE II

VERIFY DIR 02 - OFF
DON EMER 02 MASKS
USE STABLE II EGRESS OR UPRIGHT & EGRESS

CONTAMINATION IN CM
1. UNSUITED OR PARTIALLY SUITED CREWMEN: DON 02 MASKS
2. SUITED: DIR 02 SUIT-TO-CAB AP>0.38 psi.
3. 1ISOLATE & CORRECT SOURCE OF CONTAMINATION,
IF POSSIBLE
4, RETAIN MASKS AND/OR PGA's and:
A. SUITED: REMOVE CONTAMINANTS BY DUMP
B. UNSUITED OR PARTIALLY SUITED IN 02 MASKS:
SCRUB THRU SUIT LOOP

CONTAMINATION IN SUIT

1. SET CONTROLS
DIRECT 02 vlv - OPEN (CCW)
SUIT COMPRS - OFF
REMOVE HELMETS
DON 02 MASKS

CABIN DECOMPRESSION (slow)

A. UNSUITED
DON EMERGENCY OXYGEN MASK
DON PGA's
AFTER ALL CREWMEN ARE SUITED
EMER CABIN PRESS vlv - OFF
CABIN PRESS vlv - CLOSE (CCW)

Aug. 18, ( 7 Rev. Dec. 22,( 167
Sept. 20, 1968

Chanaed

( ~ Basic Date_( )
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CABIN DECOMP (fast)
UNSUITED
DON MASKS
TRY TO MAINTAIN 1.5,2.0 psi in CABIN
RE-ENTER ASAP

SUITED
EMER CABIN PRESS vlv - OFF
CABIN PRESS vlv - CLOSE (CCW)

TWR JETT FAILURE

A.

PAD

TWR CUT NO JETT MOTOR FIRE
LES MOTOR FIRE PB - PUSH

(a) Twr Jett Successful - cont mission

(b) Twr Jett NOT Successful"
THC-CCW (Shutdown SIVB)
THC-NEUT, UNLOCK
THC-X TRANSLATION

("back away from LET")
PERFORM Mode II Abort

NO RESPONSE TO TWR JETT SWITCHES
SECS LOGIC (both) - ON (verify)
SECS PYRO (both) - ARM (verify)
EDS PWR - ON (verify)
CB EDS BAT A,B,C (3) - CLOSE (Verify)
CB SECS ARM (both) - CLOSE (verify)
CB SECS LOGIC (both) - CLOSE (verify)

ATTEMPT TWR JETT AGAIN
(a) Twr Jett Successful - Cont mission
(b) Twr Jett NOT Successful:
PERFORM Mode I-C ABORT
(ELS 24K BARO sw may Jett Twr)

EMERGENCY EGRESS (T-30 Min. to L.O.)

REQUEST ACCESS ARM

If possible:

SECS LOGIC & PYRO (all) - OFF
CABIN FANS - OFF

HAND CONT PWR - OFF (CCW)

SCS ELECT PWR - OFF (CCW)

APPAT,
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SECTION 1. RENDEZVOUS

SCS-ON(Reg) pg 0/2-1
CMC ATT-IMU

.05C sw - OFF

SCS LOGIC - BUS 3

PO5 - CSM GNCS STARTUP PROGRAM

1 G/N PWR - ACl

2 STBY Lt - OFF

STBY LT-ON
PRO (honld)
STBY Lt-OFF
R?ET

3 Ké@ V37E OS5E

4 FL V50 N25
R1 00060
I I
CMC ATT - IMU PRO

HAND CONT PWR-BOTH

SCS LOGIC - BUS 3

FDAI PWR - BOTH

FDAI SELECT - 1/2

G/N PWR IMU - ON

NO ATT Lt - ON (90 sec)

ENTR (20 sec after NO
ATT Lt off)

5 FL V50 NO7

PO0 - CSM-CMC IDLING PROGRAM

Key V37E OOF.

Perform
ISS turn on

(CMC - ON only)




1-2
DAP DATA LOAD PROCEDURE (R0O3)
1 ij V48E
2 FL V04 N46
R1 ABCDE
R2 ABCDE
|
3 Load data
Vehicle Config. | Quad A/C for + X | Quad B/D for + X | Em Deadband | Rate Select
0 = DAP off 0 = Fail AKC 0= Fal B/D 0= 05° |0=005sec
ki 1=CM 1= Use A/C 1= Use B/D =12 50° |1=02°/sec
2= CSM & LM 2 = 0.5°/sec
3 = CSM & SIVB 3 = 4.0°/sec
Roil Quad Select| Quad A Quad B Quad C Quad D
R2] 0= use 8p 0 = Fail 0 = Fail 0 = Fail 0 = Fail
1= Use A/C 1= Use 1= Use 1= Use 1 = Use
PRO
4 FL V06 N47
IX XXXXX.| SLUG FT SQ/100
(IY + 1Z)/2 XXXXXJ SLUG FT SQ/100
WT XXXXX.] LB
! |
PR? LDD
5 FL V06 N48
P TRIM XXX .XXl DEG
Y TRIM XXX.XXl] DEG
TLX XXXXX.| FT LB/100
I |
PRT LDD
22455

P51 -

IMU ORIENT DETERMINATION

CMC - ON (req) pg 0/1-13
IMU - ON (req) pg 0/1-13
G/N PWR OPTICS - ON
BMAG MODE (3) - RATE 2
SC3 CHANNELS (4) - ON
OPTICS MODE - MAN
OPTICS MODE - ZERO (15 SECS)

, 1968( _

Feb. 22

@ Basic Date_@

CsM (f‘



1 Key V37E 51E

2 FL V50 N25 PERFORM
m R1 00015 Star Acq
COARSE ALIGN GMBLS
PRO
NO ATT LIGHT ON
V41 N22 Coarse align
R 000.0C | DEG
P 000.00 | DEG
™ Y 000.00 | DEG
= !
— NO ATT LT OFF— RET STEP 2
o<
N ENTR
4 FL V51 N70 MARK
STAR 000XX| IGNORE CODE
!
i OPTICS MODE - MAN
+ MARK
o |
2 5 FL V50 N25 PERFORM
) R1 00016| TERM MK OPT
m O | I
ENTR MK REJ—® RET STEP 4
)
i 6 FL VOl N70
R1 000¥X| STAR CODE
I
PRO —RET STEP 4 LDD
For 2nd STAR
= 7 ANG >.05° FL V06 NO5 STAR ANG DIFF
f'\ R1 00X.XX| DEG
& T
© PRO (GO STEP 9) V37EXXE
8 ANG <.05° V06 NO5 STAR ANG DIFF

R1 000.0X

10 SECS



R
1-4

L

FL V50 NO7 |

P52 - IMU REALIGN PROGRAM

OPTICS MODE - ZERO
Key V37E 52E

FL V04 NO6 Option
R1 00005 | IMU Orien
R2 0000X | Option Code
1 = PREF
LDD—» 2 = NOM
3 = REFSMMAT
PRO
Kkkkkkkhhhhhhhhhhhhhhhhkhhkhk

* POSSIBLF FL V05 NO9

* R1 00215 * NOT DEFINED
Fkkkkkkkkkkhkkkkkhhkkhkrkhhk
V32E SEL PROG TO
RET TO STEP 2 DEF PREF ORIEN
V37EXXFE
FL V06 N34 GET align
HRS 00XXX.
NOM MIN 000XX.
SEC 0XX . XX
I |
%TO LDD
FL V06 N22 GMBL ANGS
R XXX . XX | DEG
PREF P XXX .XX | DEG
Y XXX . XX | DEG
l
MAN MNVR
MGA OK? V32E —»RET STEP 4
PRO

NO ATT LT - ON (

<45 SECS)

FDAI DRTVES TO GMBL ANGLES

NO ATT LT - OFF

* PREF ORIEN

( ngimc“DJate_( _Feh. 22, 196(

—
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CsSM tSL

1-5

|

"REFSMAT FL V50 N25 PERFORM
R1 00015 | Star Acq
|

ENTR

kkkdhhhhhhhhhhhhhhhbhhhhhhhdd

* POSSIBLE FL VO5 NO9 * 2 STARS NC

* Rl 00405 *  AVAIL.
Khkkkdhhhhhhbhbbhhhhhbhhbhdhdk

PROC MNVR TO ACQUIRE
MAN STAR SELECT V32E—RET STEP
FL VOl N7C
R1 000XX | STAR CODE
| ]
OPTICS MODE-CMC LDD
PRO OPTICS MODE - MAN

PRO (GO TO STEP 8)

ER R

* POSSIBLE FL V05 NO9 *

* R1 00404* TRUN >90°
************************1**

MNVR TO ACQUIRE V34E—TERMINAT

PRO
V06 N92 DESIRED OPT ANGS
SHAFT XXX.XX | DEG
TRUN XX . XXX DEG

POSSIBLE PROG ALARM LT (TRUN >38°
MNVR TO ACQUIRE

OPTICS MODE - MAN

FL V51 N70 MARK
R1 000XX] STAR CODE




10

11

12

13

14

15

16

i

AN

1-6

FL V50 N25

R1 00016

TERM MARK OPT.

| |

MARK REJECT—wRET TO STEP 8

FL VOl N70

R1 000XX

STAR CODE

PRO—»RET STEP 6 LDD
For 2nd STAR
(OPTICS MODE-ZERO)

P
ANG >.05° FL V06 NO5 STAR ANG DIFF
R1 00X.XX| DEG
P I
PRO— GO STEP 13 V37EXXE

ANG <.05° V06 NO5

STAR ANG DIFF

R1 000.XX DEG
—
10 SECS
|
FL V06 N93 A Gyro torq ang
X XX .XXX| DEG
Y XX .XXX| DEG
Z XX . XXX| DEG
I
PRO
(GYROS TORQUED) V32E—+# RET STEP 6
FL V50 N25 PERFORM
R1 00014] Fine Align Check
] ]
PRO ENTR—®RET STEP 6 (OPTICS
MODE-ZERO)
| FL V50 NO7 | Change Prog

]
G/N PWR OPTICS - OFF

SET ORB RATE
OBTAIN 6
A. V83E or

B. MSFN UPDATE l

If CMC STBY, HOLD

X an

ON HORIZON

( Basic Date_CA;Ee_b.._ 22, 196(

CS(:uOl
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Changed

: ) Basic Date

CSN;)Pl

-

NC

I
1-7

SLEW FDAI TO PROPER ANGLE

MODE sw - OPR/SLOW

ADJUST FDAI PRECISELY WITH SLEW sw.

REPEAT STEPS 1-4 AS REQUIRFD

ALIGN GDC

SCS ATT HOLD IN TIGHT DB

FDAI SEL - 1

FDATI SOURCE - ATT SET

ATT SET - IMU

ATT SET DPIALS-NULL FDAI 1 ERR NEEDLES

ATT SET-GDC

GDC ALIGN PB- PUSH UNTIL NEEDLES NULLED

FDAI - 1/2

P30 - CSM EXTERNAL AV

Key V37E 30E

FL V06 N33
HRS 00XXX.
MIN 000XX.
SEC 0XX . XX
l I
RECORD LDD
Pﬁé
FL V06 N82
AVX XXX .X
AVY XXXX.X
AVZ XXXX . X
|
PRO LDD

GETI

AV LCL VERT AT TIG
FPS
FPS
FPS



1-8

4 FL V06 N42 THRUSTING RESULTS
HA XXXX.X | NM
HP XXXX.X | NM
AV(REQ)  XXX¥.X | FPS
COMPARE WITH MSFN RESELECT P30 OR P27
PRO LOAD NEW PARAMETERS—+
|
5 FL V16 N35 TF GETI
HRS 00XXX
MIN 000XX.
SEC 0XX . XX
*SET DET SELECT DESIRED PROGRAM —
P%O
6 FL V16 N45
BLANK -————-
TF GETI  XXBXX [MIN-SEC
MGA XXX.XX | DEG (AT THRUST)
|
P%O SELECT P52 —»
7 FL V50 NO7 ]
24+27
P52
G/N PWR OPTICS - ON
OPTICS MODE - MAN
OPTICS MODE - ZERO (15 sec)
1  Key V37E 52E
2 |FL V04 NO6 | LOAD R2 = 00003
PRO
3 |FL V50 N25| R1 = 00015, ACQUIRE STAR
ENTR (AUTO OPTICS)
4 |FL vol N70| STAR CODE

B

OPTICS MODE-CMC
PRO

, 196%:*‘

Feb. 22

(  Basic Date @

cm‘:“)l



Basic Date — . 22, 1968
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CSM ij}

10

11

12

V06 N92| SHAFT /TRUN

OPTICS MODE-MAN

FL V51 N70| MARK

MARK

IFL V50 N25|R1 = 00016, TERMINATE MARK

ENTR

FL VOl N70| STAR COTE

PRO———RET STEP 4 2nd STAR
(OPTICS MODE-ZERO)

V06 NO5|ANG DIFF

FL V06 N93| AGYRO TORQ ANGS
sho

FL V50 N25|R1 = 00014, FINE ALIGN CHECK

PRO
i

[FL V50 NoO7

G/N PWR OPTICS - OFF

LOAD DAP V48E (See Page 0/1-14)
TEST C/W LAMPS

SELECT POO

P41 - RCS THRUSTING

KEY V37E 41E




AN

1-10

FL V04 NO6
R1 00004 SEL TRANS AXIS
R2 0000X OPTION CODE
1
2
PRO LDD 3
4
5
6
FL V06 N85
VGX(CONT) XXXX.X | FPS
VGY (CONT) XXXX.X | FPS
VGZ (CONT) XXXX.X | FPS
|
PRO V32E—==RET STEP 2
FL V06 N22 PREF ATTITUDE
R XXX.XX | DEG
P XXX.XX | DEG
Y XXX.XX | DEG
|
RECORD R3>45°
PRIO RESELECT P52, THEN P41
FL V06 N86 LCL VERT
VGX XXXX.X | FPS
VGY XXXX.X | FPS
N VGZ XXXX.X | FPS
RECORD
PRO
FL V50 N25 PERFORM
R1 00203 CMC AUTO
| [
*MAN MNVR BMAG MODE(3) - RATE 2

PRO—=STEP 8

ENTR

1

V06 N22
R XXX. XX
P XXX .XX
Y XXX. XX

SELECT DAP CONTROL

FNL GMBL ANGLES
DEG
DEG
DEG

= 4X
= -X
= +Y

+Z
-Z

(‘ EE?LC,.P,.ate{:—M 22, 196(
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1-11

V50 N19
XXX.XX
XXX. XX
XXX . XX
|
BMAG MODE(3) - RATE 2
SELECT DAP CONTROL
ENTR — RET STEP 7

ATT TRIM ENABLE
DEG
DEG

FL
R
P
Y DEG

PRO (Before
GETI - 30 SECS)

MEANING- FL V06 N85
LESS TIL VGX XXXX.X| FPS
GETI-13 VGY XXXX.X| FPS
SECS VGZ XXXX.X}] FPS
|
00

*COMM MODE SET

*CHECK BORESIGHT STAR

*VERIFY THRUSTING ATT. & HOLD

*EMS MODE - STRY

*SET AV COUNTER

*EMS FCN - AV

*NONESS BUS - MNB

*FOR SCS THRUST MONITOR
KEY V37E 47E

FL V16 N83

VX
VY
VZ

XXXX.X
XXXX.X
XXXX.X

+30

*HAND CONTROLLERS - ARMED
*#If SCS LIMIT CYCLE-OFF
*TAPE RCDR - RCD/FWD

*FLT RCDR - RECORD

*EMS MODE - AUTO

FPS
FPS
FPS

CHECK FOR PIPA BIAS
TIL THRUST APPLIED



1-12

-00:13

9 FL V16 N85
VGX (CONT) XXXX.X| FPS
VGY (CONT) XXXX.X| FPS
VGZ (CONT) XXXX.X| FPS

]
PIPA BIAS <.2 FPS IN 5 SEC

00:00
24+50
*NULL OUT COMPONENTS
BURN COMPLETE
PRO
*EMS FCN - OFF
*EMS MODE - STBY
*RECORD AV COUNTER/COMPONENTS
TAPE RCDR MOTION - STOP(center)
FLT RCDR - OFF
*THC - NEUTRAL, LOCKED
*RHC - LOCKED

10 FL V06 N44
HA XXXX.X| NM
HP XXXX.X| NM
TFF XXBXX | MIN-SEC
! |
PRO HP<50 NM
PRO—» STEP 12
11 FL V06 N32 TPER
HRS 00XXX.
MIN 00CXX.
SEC 0XX.XX
|
PTO
12 FL V50 NO7
|
POOQ
EMS-OFF
CK CRB RATE
CK DAP

BMAGS-RATE 2
]

( Basic Date ([ Feb. 22, 1964@

csv( 1



1=13

24455
P20 RENDEZVOUS NAV
SC CONT-CMC
f"\ CMC MODE-AUTO

/ BMAG MODE(3)-RATE 2
G/N PWR OPTTCS-ON
OPTICS MODE-MAN
OPTICS MODE-ZERO (15 SECS)
OPTICS MODE-CMC

1 Key V37E 20E

{ '\ POSSIBLE FL V50 N25 SELECT

o R1 00205 | CMC AUTO

- T T

of S/C CONT-CMC SELECT ATT CONT DESIRED
o CMC MODE-AUTO PRO (TO STEP 2 belsw)

ENTR

j 2 FL V04 NO6 SELECT

¢ R1 00001 | STATE VECTOR UPDATE

i R2 0000X | OPTION

bt

8 5 |

o

- & PRO(S/C AUTO MNVRS 1LDD

= £ TO ACQUIRE TGT IN X=1; TGT
T =s

=5 OPTICS) X=2; CSM
~ POSSIBLE PROG ALARM LITE:

Key VO5N09 FOR CODE:

01704: CMC AUTO NOT SELECTED
01705: RHC OUT OF DETENT(CMC-AUTO)
V58E RET, TO AUTO

00407: OPTICS CANNOT ACQUIRE TGT

READY TO MARK?

> Key V86E (Initialize W MATRIX)

~ Key V57E

wa

© 3 [ FL V51 | REQUEST MARK

|
OPTICS MODE-MAN

MARK (Repeat as desired-30 MKS)



| R
1-14
POSSIBLE  FL V06 N&9 A STATE VECTOR
+ AR XXXX.X| NM
PROG LITE AV XXXX.X| FPS
(To REJECT BAD (TO ACCEPT DATA
MARK, WAIT 5 SECS) WAIT 5 SECS)
V32E—RET STEP 3 PRO— RET STEP 3

WAIT 6 SECS AFTER LAST MARK

ZERO QPTICS

ENTR (Exits MK & MK PROCESSING ROUTINES)

OPTICS MODE-CMC (To continue AUTO OPTICS-R52 and
VEHICLE POSITIONING-R61 of P20)

OT?ER PROGEAM IN PROGRESS
4 OTHER PROGRAM DISPLAY ]
r
P20 ONLY PROGRAM Key V56E—®EXITS P20
IN PROCESS G/N PWR OPTICS - OFF
PROG OF STEP &4 continues
25445
5 [DSKY BLANKS
6 Kley V37E OOE—sEXITS
G/N PWR OPTICS-OFF
P30
1  Key V37E 30E
2 FL V06 N33] TIG OF NCC 1 +000 —— HRS
+000 —- MIN
+0--.-— SECS
PRO
3 [FL v06 N82| AV LCL VERT AT TIG --———.- AVX
sy AVY
e AT,

PRO

22, 1968 (i‘

2b.

e

Basic Date

C

csu L



22, 196¢ )

Changed

]

) Basic Date -

CSN;:’l

8

FL V06 N42

'}

AV = FPS

EMS AV TEST

1-15

THRUST RESULTS, HA, HP, AV (REQ)

EMS SET: AV-

PRO

FL V16 N35

SET DET
PRO

FL V16 N45

[

PRO

FL V50 NO7

25:55

~

i

w

]

P52
G/N PWR. OPTICS -

OPTICS MODE - MAN

TF GETI

TF GETI, MGA

ON

OPTICS MODE - ZERO (15 SEC)

[
Key V37E 52E

FL V04 NO6| LOAD R2 = 00003

PRO

FL V50 N25| R1 =

§

ENTR (AUTO OPTICS
FL VOl N70| STAR

OPTICS MODE-CMC
PRO

00015, ACQUIRE STAR

)

CODE

V06 N92|SHAFT/TRUN

OPTICS MODF-MAN



~J

11

12

( R
1-16
[%L V51 N70| STAR CODE
MARK
[FL V50 N25] R1 = 00016, TERMINATE MARK

ENTR

FL VOl N70| STAR CODE

PRO—RET STEP 4 FOR 2nd STAR
(OPTICS MODE-ZERO)

V06 NO5| ANG DIFF

FL V06 N93| AGYRO TORQ ANGS

I

PRO

|

FL V50 N25| R1 = 00015, ACQUIRE STAR

I
PRO

FL V50 NO7

G/N PWR OPTICS - OFF

P40 - SPS THRUSTING
*EMS MODE - STBY
*EMS FCN - AV
*SET AV COUNTER
*EMS FCN - AV

SELECT POC

LOAD DAP-pg 0/1-14
*ESTAB ULLAGE SELECT

V48E

FL V04 N46

R1 111XX [ 4 JET WITH
R2 X1111 | ATT HOLD

22, 1968 (

)

e

Basic Date

C

Gﬂ(j)l



22, 1968‘:>

Changed

) Basic Date .

CS};:,)I

1-17

Key V37E 40E

RESELECT P52—®THEN P40

LOCAL VERT
FPS
FPS
FPS

PREF VEH ATT
DEG
DEG
DEG

S THRUST MON,

Kiy V37E 47E

N83
XXXX.X | FPS
XXXX.X | FPS
XXXX.X | FPS

FOR PIPA BIAS

TIL THRUST APPLIED

|
FL V06 N86
AVX XXXX.X
AVY XXXX.X
AVZ XXXX.X
|
RECORD
PRO
FL V06 N22
R XXX . XX
P XXX . XX
Y XXX . XX
! |
RECORD R3>45°
PRO
*FOR SC
FL V16
VX
Y
VZ
CHECK
FL V50 N25
R1 00203
| |
*MAN MNVR

PRO—STEP 6

PERFORM
CMC-AUTC

BMAG MODE (3)-RATE 2

SELECT
ENTR

V06 N22
R XXX . XX
P XXX . XX
Y XXX . XX

DAP CONTROL

FNL GMBL ANGLES
DEG
DEG
DEG



6

-05:30
*DIRECT RCS - OFF
SC CONT - CMC
CMC MODE - AUTO

SCS TVC (both)-RATE CMD *(AUTO-IF SCS)
*TVC GMBL DRIVE P&Y - AUTO
*TVC SERVO PWR 1-AC1/MNA

*TVG SERVO PWR 2-AC2/
*HAND CONT PWR - 1
*RHC #2 - UNLOCKED

MNB

*MN BUS TIES (both) - ON

*GMBL MOT PITCH 1 - START-ON

*GMBL MOT YAW 1 - START-ON
*#(If SCS-CONFIRM TRIM CONTROL)

*THC-CW
*VERIFY NO MIVC

*GMBL MTR PITCH 2 - START-ON

*GMBL MTR YAW 2 - START-ON
Confirm & Set GPI Trim

*VERIFY MTVC
*THC-NEUTRAL
H?ND CONT PWR - BOTH

| FL V50 N19

PRO

| ATT TRIM ENABLE

BMAG MODE (3)-RATE 2
ALIGN SC IN ROLL
SELECT DAP CONTROL
ENTR—RET TO STEP 5

POSSIRLE FL V50 N25

00203

R1
|

*CHECK BORESIGHT STAR
PRO

PERFORM
CMC-AUTQ

BMAG MODE(3)-RATE 2
SELECT DAP CONTROL

ENTR

FL V50 N25
R1

00204

|
PRO

PERFORM
ENABLE CMBLS OPTION

( Basic Date_(:Ee.h.. 22, 1968(

—J'A
O
=
0
(&)



) g}a];;‘(;é)date _ )fgh. 22, 1968 )

CoM 3].

EAN
1-19

*ENTR (IF SCS-SET GPI TRIM)
*DIRECT RCS - On

*(IF SCS - NULL ERROR KEEDLES, THEN DEADBAND - MIN)
*HAND CONT PWR - BOTH

MAN ATT (3) - RATE CMD

BMAC MODE (3) - ATT1/RATE2

*NONESS BUS - MNB

POSSIBLE FL VO5 NO9
R1 01703 | TF GETI <45 SEC

]
DO STEPS 10 & 11
PRO V34E—9TERMINATES

TF GETI - 45 SEC

9 V06 N40 MONITOR
TF GETI XXBXX | MIN-SEC
VG XXXX.X]| FPS
AVM XXXX.X]| FPS
i
-02:00

10 *FDAI SCALE - 5/5
*AV THRUST A - NORMAL
*FCSM - SPS A
*THC - ARMED
*RHC (both) - ARMED
*IF SCS, LIMIT CYCLE - OFF
-00:30
*EMS MODE - AUTO
*TAPE RCDR - RECORD/FWD/HRR
*FLT RCDR - RECORD
*CHECK PIPA BIAS - <.2 FPS IN 5 SEC

-00:15
*START 4 JET ULLAGE
BACKUP - DIRECT ULLAGE PB
CONT. ATT WITH RHC
11 *MONITOR AVM COUNTING UP




R

1-20
-00:05
FL V50 N99 4] ENG. ON ENABLE
I [
ENTR V34E— TERMINATES
00:00
*If SCS, THRUST ON PB - PUSH FOR IGNITION
12 V06 N40 MONITOR
TFC XXBXX | MIN-SEC
VG XXXX.X| FPS
AVM XXXX.X| FPS

!
*AV THRUST A - OFF
SC CONT - SCS
*VERIFY ALL THRUST OFF CUES
*GMBL MOTS (4) - OFF
*TVC SERVO PWR 1&2 - OFF
*FCSM A - RESET/OVERRIDE
*RHC #1-LOCKED
P?O
13 FL V06 N85 MONITOR
VGX (CONT) XXXX.X| FPS
VGY (CONT) XXXX.X| FPS
VGZ (CONT) XXXX.X| FPS

I
NULL OUT VG COMPONENTS

EMS MODE - STBY
Record AV counter
FLT RCDR - OFF

PRO
[
14 FL V06 N44
HA XXXX.X| NM
HP XXXX.X| WM
TFF XXBXf MIN-SEC
HP<50 NM

PRO —# STEP 16

*PRO

€ Basic Date Q- 22, 1968 (@

c&n(:“;



B

1-21

15 FL V06 N32
HRS 00XXX.
MIN 000XX.
,-\ I SEC 0XX.XX
PTO
16 L FL V50 NO7 ]
P20

BMAG MODE (3) - RATE 2
G/N PWR OPTICS-ON
ZERO OPTICS

1 Key V37E 20E

2 |FL V04 NO6| LOAD R2 = 00003

PRO
MNVR TO ACQUIRE (Key V58E FOR AUTO)
Key V57E
|
3 |FL V51
I
OPTICS MODE - MAN
MARK (25 MRKS)
ZERO OPTICS
ENTR
Key V56E
i
27+00
|
4 | FL V50 NO7

1
P30

) E:::;é)date e )_Eeb. 22, 196¢ )

|

2 |FL VO6 N33] TIG OF NCC 2 +000 -- HRS

+000 -- MIN
+0--.-- SECS

—~
A 1 Key V37E 30E
7
O

PRO



J'—d
o)
(@)

AV = —==—,- FPS

EMS AV TEST
EMS SET: AV-
PRO

FL V16 N35{ TF GETI

[

SET DET
PRO

FL V16 N45} TF GETI, MGA

i

PRO

FL V50 NO7
1]

P41

Key V37E 41E

FL V04 NO6§ AXIS OPTION

[

PRO

R

1-22
[EL V06 N82[ AV LCL VERT AT TIG ---—.— AVX
e — AVY
e - AYZ

FL V06 N42| THRUST RESULTS, HA, HP, AV (REQ)

FL V06 N85{ VEL COMP, CONT AXES

i

PRO

FL V06 N22}| PREF ATTITUD

T

PRO

FL V06 N86} LCL VERT CMP

[

PRO

E

NTS

Date_("sb_- 22, 1968 (

Basic

C

CSM(j 1



)

¥

) gﬁ::]cgfdate - )aeh. 22, 1968 )

A

—
w0
&)

[

8

i

5

n
1-23
FL V50 N25| R1 = 00203, AUTO MNVR

PRO (MAN MNVR)

FL V50 N19| ATT TRIM ENABLE

S/C CONT - CMC
CMC MODE - AUTO
ENTR (AUTO TRIM)

FL V50 N19

PRO

FL V06 N85|(MEANINGLESS UNTIL
GETI - 13 SECS):

27+18

b

-00:1

9

FL V16 N85| VELOCITY COMPONENTS GETI

10

11

12

[

NULL COMPONENTS

FL V06 N44} NEW ORBIT

I"U
I?cj
(@}

5
o

FL V06 N32| TPER

g

PRO

FL V50 NO7

P2

BMAG MODE (3) - RATE 2
G/N PWR OPTICS - ON
ZERO OPTICS




1-24

1 Key V37E 20E

2 |FL V04 NO6| STATE VECTOR OPTION

PRO

MNVR TO ACQUIRE (Key VS58E FOR AUTO)

Key V57E

27427

> [Fval

OPTICS MODE - MAN
MARK (25 MRKS)
ZERO OPTICS

ENTR

Key V56E

FL V50 NO7

P30
1 Key V37E 30E

s

FL V06 N33| TIG OF NCC 3  +000
+000
+0—,

L]

w
d
Iw
(@)

FL V06 N82| AV LCL VERT AT TIG

PRO

4 |FL V06 N42| THRUST RESULTS, HA,

AV = --—-.- FPS
I
5 EMS AV TEST
EMS SET: AV-

PRO
|

—-- HRS
-- MIN
-- SECS

————.-AVX
——— . -AVY
————.=AYZ

HP, AV (REQ)

o

Basic Date

C



1-25

6 |FL V16 N35} TF GETI

SET DET

fa PRO
7 |FL V16 N45] TF GETI, MGA

PRO

I

8 | FL. V50 NO7

W

o b32

' 27435

0 l

n 1 Key V37E 52E

2 |FL V04 NO6} LOAD R2 = 00003

g

-
N
N

.
o

PRO

FL V50 N25] R1 = 00015, ACQUIRE STAR

i

ENTR (AUTO OPTICS)
FL VOl N70} STAR CODE

OPTICS MODE-CMC
PRO

) Basic Date —
7 Changed -
)

V06 N92|SHAFT/TRUN

f

OPTICS MODE-MAN

6 |FL V51 N70

~

Il

FL V50 N25| R1 = 00016, TERMINATE MARK

C5M jyl

ENTR



1-26

8 |FL VOl N70 STAR CODE

PRO—®RET STEP 4 FOR 2nd STAR
(OTPICS MODE-ZERO)

9 |V06 NO5|ANG DIFF

10 [FL v06 N93|AGYRO TORQ ANGS

PRO

11|FL V50 N25| R1 = 00014, FINE ALIGN CHECK

PRO
|
12 [FL V50 NO7

G/N PWR OPTICS-OFF

P40 - SPS THRUSTING
*EMS MODE - STBY
*EMS FCN - AV
*SET AV COUNTER
*EMS FCN - AV

SELECT POO

LOAD DAP-pg 0/1-14
*ESTAB ULLAGE SELECT

V48E

FL V04 N46

R1 111XX 4 JET WITH
R2 X1111 ATT HOLD

1 Key V37E 40E
|

2 FL V06 N86 LOCAL VERT
AVX XXXX.X | FPS
AVY XXXX.X | FPS
AVZ XXXX.X | FPS
I
RECORD

PRO

( Basic D'ate_(",eb_~ 22, 1968 ( \

csm(i 1



)Basic Date _— ).Eab 22, 196¢ )
Changed

CSM ‘)l

1-27
FL V06 N22 PREF VEH ATT
R XXX.XX | DEG
P XXX .XX | DEG
Y XXX.XX | DEG
I ]
RECORD R3>45°
PRO RESELECT P52—sTHEN P40
*FOR SCS THRUST MON,
KEY V37E 47E
FL V16 N83
VX XXX .X| FPS
VY XXXX.X| FPS
vz XXXX.X| FPS
CHECK FOR PIPA BIAS
TIL THRUST APPLIED
FL V50 N25 PERFORM
R1 00203 CMC-AUTO
1 |
*MAN MNVR BMAG MODE (3)-RATE 2

PRO—®STEP 6

SELECT DAP CONTROL
ENTR

V06 N22

R
P
Y

FNL GMBL ANGLES
DEG
DEG
DEG

B

:
-05:30
*DIRECT RCS - OFF
SC CONT - CMC
CMC MODE - AUTO
SCS TVC (both)-RATE
*TVC GMBL DRIVE P&Y -

CMD *(AUTO-IF SCS)
AUTO

*TVC SERVO PWR 1-AC1l/MNA

*TVC SERVO PWR 2-AC2/

MNB



*HAND CONT PWR - 1
*RHC #2 - UNLOCKED
*MN BUS TIES (both) - ON
*GMBL MOT PITCH 1 - START-ON
*GMBL MOT YAW 1 - START-ON
%*(1f SCS-CONFIRM TRIM CONTROL)
*THC-CW
*VERIFY NO MIVC
*GMBL MTR PITCH 2 - START-ON
*GMBL MTR YAW 2 - START-ON
Confirm & Set GPI Trim
*VERIFY MIVC
*THC-NEUTRAL
HAND CONT PWR - BOTH

6 [ FL V50 N19 4] ATT TRIM ENABLE

PRO BMkG MODE (3) -RATE 2
ALIGN SC IN ROLL
SELECT DAP CONTROL
ENTR—® RET TO STEP 5

7 POSSIBLE FL V50 N25 PERFORM
R1l 00203 CMC-AUTO

*CHECK BORESIGHT STAR l

PRO BMAG MODE(3)-RATE 2
SELECT DAP CONTROL
ENTR
8 FL V50 N25 PERFORM
R1 00204 ENABLE GMBLS OPTION
|
PRO

*ENTR (IF SCS-SET GPI TRIM)
*DIRECT RCS - ON

( Basic Date (" ebs 22, 1968 @,

csy(:'rl



) gﬁ:r;é)date : )Eab.. 22, 1968 )

cs: :)01

10

%

1-29

*(IF SCS - NULL ERROR NEEDLES, THEN DEADBAND - MIN)
*HAND CONT PWR - BOTH

MAN ATT (3) - RATE CMD

BMAG MODE (3) - ATT1/RATE2

*NONESS BUS - MNB

POSSIBLE FL VO5 NO9

R1 01703 | TF GETI <45 SEC
I
DO STEPS 10 & 11
PRO V34E —3» TERMINATES
TF GETI - 45 SEC
1
V06 N40 MONITOR
TF GETI XXBXX | MIN-SEC
VG XXXX.X| FPS
AVM XXXX.X| FPS
I
-02:00

*FDAI SCALE - 5/5

*AV THRUST A - NORMAL

*FCSM - SPS A
" *THC - ARMED

*RHC (both) - ARMED

*IF SCS, LIMIT CYCLE - OFF
-00:30

*EMS MODE - AUTO

*TAPE RCDR - RECORD/FWD/HBR

*FLT RCDR - RECORD

*CHECK PIPA BIAS - <.2 FPS IN 5 SEC




-00:15
*#START 4 JET ULLAGE
BACKUP - DIRECT ULLAGE PB
CONT. ATT WITH RHC
11 *MONITOR AVM COUNTING UP

-00:05
28400
[ FL V50 N99 | ENG. ON ENABLE
T
ENTR VJAE———»TERMINATES
00:00
*If SCS, THRUST ON PB - PUSH FOR IGNITION
12 V06 N40 MONITOR
TFC XXBXX | MIN-SEC
VG XXXX.X| FPS
AVM XXXX.X| FPS

*AV THRUST A - OFF
SC CONT - SCS
*VERIFY ALL THRUST OFF CUES
*GMBL MOTS (4) - OFF
*TVC SERVO PWR 1&2 - OFF
*FCSM A - RESET/OVERRIDE
*RHC #1-LOCKED
P?O
13 FL V06 N85 MONITOR
VGX(CONT) XXXX.X| FPS
VGY (CONT) XXXX.X| FPS
VGZ (CONT) XXXX.X| FPS

|
NULL OUT VG COMPONENTS
EMS MODE - STBY
Record AV counter
FLT RCDR - OFF
PRO

 Basic Date ([ eb. 22, 1968 @

csuf(



1-31

14 FL V06 N&&

HA XXXX.X| NM
HP XXXX.X| NM

o TFF XXBXX | MIN-SEC

|
HP<50 NM
PRO—STEP 16
*PRO
15 FL V06 N32

HRS 00XXX.

: \ MIN 000XX.

© SEC 0XX . XX

(o))

- i

- PRO

N

~ 1

. 16 [;7 FL V50 NO7 |

il

, Key V37E OOE

' "~ V48E, LOAD DAP IX PTRM

= (See Page 0/1-14) 1IY/Z YTRM

ag WT TLX

(&) o

@ & ALIGN GDC

RS V83E, SET ORB RATE (133 NM)

o S/C CONT-CMC

CMC MODE-AUTO

G/N PWR OPTICS-ON
OPTICS-ZERO (15 SECS), then CMC

CSN))l



R

1-32

P20 & P34 RENDEZVOUS NAV/PRETHRUST TPI

1 Key V37E 20E

POSS FL V50 N25

R1 00203

SELECT
CMC AUTO

2 FL V04 NO6

—

R1 00001
R2 00001

OPTION CODE
STATE VECTOR
TGT

I
PRO

MONITOR S/C MANEUVERING

3 Key V37E 34E
I
4 FL V04 NO6 OPTION CODE
R1 00003} TPI
R2 00002] ELEV. ANGL.
|
Key V06 N37E LDD
l
5 FL V06 N37 GETI TPI
HRS 00XXX.
MIN 000XX
SEC 0XX.
I 1
LOAD GETI TPI KEY RLSE
6 FL V04 NO6 OPTION CODE
R1 00003| TPI
R2 00002| ELEV. ANGL.
|
PRO
7 FL V06 N55 DISPLAY
R2 0--.--| ELEV ANGL
|
LDD
PRO ——P0OSS FL V05 NO9 FOR ABOVE E & GETI
R1 00611 | NO SOLUTION
|

22, 1968(

Feb.

( Basic Date

—
o
wn
O



Feb. 22, 19¢ )

Changed

) Basic Date

CSM ))1

10

11

12

IS
1-33

FL V06 N39

HRS 00XXX.
MIN 000XX.
SEC 0XX.XX

LDD

A TIME TRNFR

PRO—™®POSS FL V05 NO9

R1 00607 | HYPERBOLIC AV
V32E —» RET STEP 4
FL V06 N37 GETI TPI
HRS 00XXX.
MIN 000XX.
SEC 0XX.XX
I
PRF
FL V06 N58
AV TPI O0XXX.X| FPS
(POST TPI)HP 0XXX.X|NM
AV TPF OXXX.X|FPS
|
PTO
FL V16 N35 TF GETI
HRS 00XXX.
MIN 000XX.
SEC 0XX.XX
!
SET DET
PRO
|
FL V16 N45
NMBR MKS 000XX
TF GETI XXBXX | MIN-SEC
R3 00000

STOP! DO NOT PROCEED

Key V86E
KTy V57E



13

14

15

16 [FL v16 N45] NMBR MKS, TF GETI

17

R

PR?

Key V57E
|

| FL V51

Il

!
MARK (6-8 MKS)
ENTR(6 SEC AFTER

OPTICS MODE-ZERO
PRO

LAST MK)————

MARK

1-34
[ FL V51 ‘]MARK
-
MARK (6-10 MKS) POSSIBLE FL V06 N&49
ENTR(6 SEC AFTER + AR XXXX.X | NM »
LAST MK) ——»{PROG LITE AV XXXXX. | FPS
WAIT 5 SEC WAIT 5 SECS
V32E PRO
RET STEP 13  ACCEPT DATA
RET STEP 13
IFL V16 N45| NMBR MKS, TF GETI
VSiE
FL V06 N53 POLAR PLOT
R XXX.XX| NM
RDOT XXXX.X| FPS
¢ 0XX.XX| DEG
|

POSSIBLE FL V06 N49

-+ AR

@ Bisic Date et 22, 1963 @

XXXX.X | \NM

PROG LITE AV XXXX. FPS

WAIT 5 SEC
V32E
RET STEP 17

|FL V16 N45] NMBR MKS, TF GETI

Key V56E (TERMINATES P20)

]
WAIT 5 SEC

PRO
ACCEPT DATA
RET STEP 17

CSM 1<jx



Feb. 22, 196P:>

Changed

A ) Basic Date

CSM

1-35

19 [ FL V06 N37 GETI TPI
HRS 00XXX.
MIN 000XX.
SEC 0XX.XX
|
Pﬁo
20 FL V06 N58
AV TPI 0XXX.X | FPS
(POST TPI)HP OXXX.X | NM
AV TPF 0XXX.X | FPS

|
MNVR TO BORESIGHT COAS

SET EMS
PRO
21 FL V16 N35 TF GETI
HRS 00XXX.
MIN 000XxX.
SEC 0XX.XX
l
SET DET
Pﬁf
22 FL V16 N45
NMBR MKS ~O00OXX
TF GETI XXBXX |MIN-SEC
MGA XXX .XX |DEG
l
PRF
23 | FL V50 NO7 ]

P41 RCS THRUSTING
1 Key V37E 41E

2 |FL V04 NO6| AXIS OPTION (LOAD R2 = 00001, FOR + X)
PRO

3 |FL V06 N85} VEL COMP, CONT AXES

PRO



R
1-36

4 |FL V06 N22| PREF ATTITUDE

PRO

5 |FL V06 N86} LCL VERT CMPNTS

i

PRO

6 |FL V50 N25| (R1 =

Key V83E (INTRPT P41)

|
7 FL V06 N5&
R XXX . XX|
RDOT XXXX . X
) XXX . XX]
-
TFI=6 MIN, 6 = .
N20E
|
8 V06 N20
R XXX . XX
P XXX.
Y xxx.X)q
]
KEY‘iLEE_'_
|
9 IFL V06 N54i R, RDOT, 6
|
TFI = 3 MIN R . _, RDOT
Key N20E
10 [voé N20] R,P,Y, GMBL ANGLS,
KEY RLSE

11 IFL V06 Nsai R, RDOT, 6

PRO (RESUME P41)

00203) IGNORE

FPS
DEG

GMBL ANGLS
DEG
DEG
DEG

Y=

_(:‘Egh‘ o8 1968<r

Basic Date
S oo

<

CSM (:



22, 1968

Basic Date .

) Changed

CSM Jj)

AN

1-37
12 |FL V50 N25} R1=00203 PILOT OPTION: MAN or AUTO MNVR

TO CMC THRUST ATT (N22 ANGLS)
PTO (MAN MNVR)

13 |FL V50 N19

BEFORE TFI = 30 SECS
PRO

14 | FL V06 N85|(MEANINGLESS UNTIL GETI - 13 SECS):

BORESIGHT TGT
EMS MODE-AUTO

GETI-13 SEC
f
15 |FL V16 N85|VELOCITY COMPONENTS GETI
TPI
NULL COMPONENTS
PRO

16 |FL V06 N44} NEW ORBIT

i

PRO

17 |FL V06 N32} TPER

PRO

18 | FL V50 NO7

P20 & P35 RENDEZVOUS NAV/PRETHRUST TPM

1 Key V37E 20E

POSS FL V50 N25 SELECT
R1 00203| CMC AUTO

2 ' FL V04 NO6 OPTION CODE
R1 00001] STATE VECTOR
R2 00001| TGT




1-38

MNVR TO TRACKING ATTITUDE (35°+4P)

CMC MODE-AUTO
S/C CONT-CMC
OPTICS MODE-CMC
Key V58E

PRO

Key V37E 35E

FL V16 N35 TF INTCPT
HRS 00XXX.
MIN 000XX.
SEC 0XX . XX
|
PRO
|
5 FL V16 N45
NMBR MKS 000XX
TF INTCPT XXBXX
R3 00000
I
DO NOT PROCEED
Key V57E
1
6 FL V51 MARK
'MARK(4 MKS) —— POSSIBLE FL V06 N49
(TPI + 8 MIN) + AR  XXXX.X | NM
ENTR(6 SEC AFTER PROG LITE AV XXXX.X| FPS
LAST MARK)—®__ :
WAIT 5 SECS WAIT 5 SECS
V32E PRO
RET STEP 6  ACCEPT DATA

RET STEP 6

7 |FL V16 N45| NMBR MKS, TF INTCPT

Key V85E

, 1968 (

‘eb. 22

ate _ @

( Basic Date

CSM l(:



19638

AP

Basic Date _~

) Changed

CSM Ji:>

1-39
8 ' FL V06 N53
R XXX.XX| NM
RDOT XXXX.X| FPS
¢ XXX.XX| DEG

|
TPI + 9 MIN, ¢ =

PRO

9 |FL V16 N45] NMBR MKS, TF INTCPT

Key V57E
!

FL V51

0}

] MARK

TPI + 11 MIN
ENTR(6 SEC AFTER

MARK(2 MKS) —»

l LAST MK) —W

POSSIBLE FL V06 N49
+ AR XXXX.X
PROG LITE AV XXXX.X

llIFL V16 N45] NMBR MKS, TF INTCPT

Key V85E
|
12 FL V06 N53
R XXX.XX| MM
RDOT XXXX.X| FPS
6 XXX.XX| DEG
i
TPI + 12 MIN
= ., RDOT= , o=

13 |FL V16 N45| NMBR MKS, TF INTCPT

]
OPTICS PWR-OFF
Key V56E (TERMINATES P20)

TPI + 13 MIN

PRO

FPS



IS
1-40

14 FL V16 N45

NMBR MKS 000XX
TF GETI/MC XXBXX | MIN-SEC
MGA XXX .XX| DEG

MNVR TO BORESIGHT COAS
Key V83E

15 [FL v06 N54] R, RDOT, 6
TPI + 15, 6 = .

Key N20E

16[v06 N20] R, P, Y GIMBL ANGLS, Y = .

KEY RLSE

17 |FL V06 N54 R, RDOT, 6

PRO

18|FL V16 N45} NMBR MKS, TF GETI/MC, MGA

PRO
19 FL V16 N59
AV (MID) XXXX,.Xt FPS
TF GETI/MC XXBXX MIN-SEC
AV (TPF) XXXX.X| FPS
|
PRO
|
20 [f FL V50 NO7 ]

P41 RCS THRUST
1 Key V37E 41E
|

2 |FL V04 NO6| AXIS OPTION

PRO

POSS V05 NO9 TGT/CSM CENT ANGL
R1 00607 <3 1/2°

( Feb. 22, 196(

Basic Date

" o RS |

p

csm(r‘l



ﬂ L4, 1968)

pasic Date
Changed -

)

CoM 'j

AN
I 1-41

3 |FL V06 N85} VEL COMP, CONT AXES

PRO
4 |FL V06 N22 PREF ATTITUDE
PRO
5 |FL V06 N86} LCL VERT CMPNTS
PRO
6 |FL V50 N25| (R1=00203) IGNORE
INTRPT P41
Key V83E
|
7 FL V06 N54
R XXX . XX
RDOT XXXX. X
6 XXX . XX
}
TPI + 18, R=_ . ,RDOT=
Key N20E
8 V06 N20
R XXX .XX]
P XXX.
¥ XXX.
|
e o
KEY RLSE
9 [FL V06 N54] R, RDOT, 6

PRO (RESUME P41)

10|{FL v50 N25| R1 = 00203, PILOT OPTION:MAN OR AUTO MNVR
TO CMC THRUST ATT (N22 ANGLS)

PRO (MAN MNVR)

GMBL ANGLS
DEG
DEG
DEG



1-42

11|FL V50 N19

BEFORE TFI = 30 SEC

[N

PRO

]

12|FL V06 N85| (MEANINGLESS UNTIL GETI - 13 SECS):

13|FL V16 N85| VELOCITY COMPONENTS GETI

NULL COMPONENTS TFI = 0O
PRO

14|FL V06 N44] NEW ORBIT

15|FL V06 N32| TPER

PRO

16 |FL V50 NO7

17 Key V37E OOE

[N

P47 MONITOR RCS THRUST

1 Key V37E 47E
MINUTE DELAY BEFORE DISPLAY COMES UP

2 FL V18 N83 FPS
VX XXXX.X| FPS DIST _ [RDO
VY XXXX.X| FPS 1 NM 25
vZ XXXX.X| FPS .5 NM 15
i .25 NM | 10
1000 FT| 5
SET EMS

CONTROL: LOS, RDOT, RATES

3 Key V37E OOE

(‘_mh 22, 196(‘;

Basic Date

Fa P |

C

C&(:T)l



ENTRY

ENTRY

.gﬁ. — pabuey) ﬁ «

P ——— ey 1 NICDDC)



ENTRY

SN

NORMAL DEORB AND ENTRY
CM RCS DEORB AND ENTRY
CSM RCS DEORBIT
POSTLANDING

‘.

Basic Datg Aug. 18, 1( ‘

R PEEPEN



T 2 i

Aug. 12, 196fi’

abuibar - A

wagiv wvalce

,‘:) Changed

SECTION 1.

E
1-1

P30

NORMAL DEORBIT & ENTRY

P51, P27 UPDATE, VOICE UPDATE

ECS CHECKS (surge tanks full, secondary
coolant loop activated)

EPS CHECKS, SPS CHECKS, CM & SM RCS CHECKS

CMC SELF TEST, DSKY CHECK

P52

-2:05(HRS:MIN)
Set Preferred Attitude Flag

*EMS DEORBIT TEST

EMS MODE - STBY (Verify)
Set RSI LIFT VECTOR UP & Realign GDC

P30 - CSM EXTERNAL AV

Key V37E 30E

FL V06 N33
HRS 00XXX.
MIN 000XX.
SEC 0XX . XX
[
RECORD LDD
PRO
|
[ FL V06 N82
PRO LDD
1
FL V06 N42
HA XXXX .X
HP XXXX.X
AV (Req)  XXXX.X

COMPARE WITH MSFN
*SET AV CTR

PRO

GETI

|av LCL VERT AT TIG
'X,Y,Z (.1FPS)

THRUSTING RESULTS
NM
NM
FPS

RESELECT P30 OR P27

LDD

\LNH R 9040 WION°
L9°%9°29°T19°0% ‘0¢




P30,40,61,62,64,67
1.NORM DEORB & ENT

E
P30 1-2
5 FL V16 N35 TF GETI
HRS 00XXX
MIN 000XX
SEC 0XX.XX
*SET DET V37E XXE
P?O
6 FL V16 N45
NO. MKS XXXXX
TF GETI XXBXX |MIN-SEC
MGA XXX.XX |DEG (AT THRUST)
PRO SELECT P52
| .
7 | FL V50 NO7 |

*Mae Wests - Donned
SUIT RET AIR vlv - push (close)
*EMERG‘CAB PRESS vlv - OFF

-1:00
*CB RCS LOGIC (both) - closed
*#CM RCS LOGIC - ON
*CM RCS HTRS - On (til lowest RDG is 4.9 VDC or
20 min) (Sys test 5c¢, d, 6a, b, c, d)
#UR DUMP HTR - OFF
*Set FDAI 2 on ORB RATE & RESTOW
*Test C/W Lamps
-0:45
*Dump & Rewind Tape rcdr (CRO)
*Comm Mode - Launch/Entry
-0:40
*RCS HTRS - Off
*CB PYRO A SEQ A - closed
*CB PYRO B SEQ B - closed \_/
=
&
O

(‘ Basic Date_(& 18, l967(,<ev. Dec. 22, lS(

If PYRO BAT A (B) <35 VDC

CB PYRO A (B) SEQ A (B) - Open

CB PYRO A (B) BAT BUS A (B) to PYRO TIE-Close
*CB MNA BAT C - close
*CB MNB BAT C - close

12 19ARK

Allo

7 Bl S |



:)_

pasic Date

:)hanged

E
1-3 P40

-0:35

P52
*PANEL 277 CB's - all closed
*Panel 8 - CB's All closed except:
PL VENT & FLOAT BAGS (3) - open
*SECS LOGIC (both) - ON
*0Obtain GO from MSFN
*SECS PYRO (both) - ARM
*PRPLNT DUMP - RCS CMD (verify)
*CM RCS PRESS - on (up)
*CM RCS PRPLNT 1 - ON
*CM RCS PRPLNT 2 - ON
*#RCS IND sw - CM 1, then 2
He PRESS - 4000-4450 psia
FUEL & OX PRESS - 285-302 psia
*IF SCS - SELECT POO
SM RCS DEORB, pg 0/8-1
HYBRID DEORB, pg E/2-1

LOAD DAP-pg 0/2-2
*ESTAB ULLAGE SELECT

V48E

FL V04 N46

R1l 11102 4 JET WITH
R2 01111 | ATT HOLD

Key V37E 40E

FL V06 N86 VG LOCAL VERT
X,Y,Z (.1FPS)

RECORD
PRO




-12:

E
1-4

| FL V06 N22

|PREF VEH ATT

00 (MIN:SECS)

R,P,Y (.01 DEG)

R3>20° or >45°

RESELECT P52, THEN P40

*FOR SCS THRUST MON,
KEY V37E 47E

FL V16 N83
VX,Y,Z (.1 FPS
CHECK FOR PIPA BIAS
TIL THRUST APPLIED

FDAI 2 AT 180 PITCH/ORB RATE

FL V50 N25
R1

"

00203

PERFORM
CMC-AUTO

*MAN MNVR
PRO—» STEP 6

BMAG MODE(3)-RATE 2
SELECT DAP CONTROL
ENTR

| V06 N22

|FNL GMBL ANGLES

R,P,Y (.01 DEG)

| FL V50 N19

|ATT TRIM ENABLE

-05:30

*DIRECT RCS - OFF
BMAG MODE(3)-RATE 2
SC CONT - CMC/AUTO

R,P,Y(.01 DEG)

BMAG MODE(3)-RATE 2
ALIGN SC IN ROLL
SELECT DAP CONTROL
ENTR——p STEP 5

SCS TVC (both)-RATE CMD * (AUTO-IF SCS)
*TVC GMBL DRIVE P&Y - AUTO
*TVC SERVO PWR 1&2-AC1/AC2

*HAND CONT PWR - 1
*RHC #2 - ARMED

{Ov. pec. 22, 19640

hg. 18, 1967
1968

Chanaed ____S_uz 25

3asic Date — 1

.

CSM 1<:j



@ g ol VNS

vasiv valc

:) Changed

AR ® . Y9 RIS 9., AV ¢ ArNets e

o

s 194}

Au

~

E
1-5

*MN BUS TIES (both) - ON

*GMBL MOT PITCH 1 & YAW 1 - START-ON
*(If SCS-CONFIRM TRIM CONTROL)

*THC-CW
*VERIFY NO MTVC

*GMBL MTR PITCH 2 & YAW 2 - START-ON

#Confirm & Set GPI Trim
*VERIFY MTVC
*THC-NEUTRAL

*HAND CONT PWR - BOTH
PRO

POSSIBLE FL V50 N25 PERFORM
R1 00203  |cMC-AUTO
PRO BMAG MODE(3)-RATE 2
SELECT DAP CONTROL
ENTR
|
FL V50 N25 PERFORM
R1 00204 |ENABLE GMBLS OPTION
|
ENTR (AUTO TEST&TRIM) PRO (AUTO TRIM)
|
POSSIBLE FL V05 NO9
R1 01703 |TF GETI <45 SEC
I
DO STEPS TO T-30 sec
V34E—pTERM

* (IF SCS-SET GPI TRIM)
*DIRECT RCS - On

P40

* (IF SCS - NULL ERROR NEEDLES, THEN DEADBAND - MIN)
MAN ATT (3) - RATE CMD (verify)

BMAG MODE (3) - ATT1/RATE2
PRO

TF GETI = 45 SEC
V06 N4O
TF GETI  XXBXX
VG XXXX.X
AVM XXXX.X

MONITOR
MIN-SEC
FPS
FPS



P40 1-6

-02:00
10 *FDAI SCALE - 5/5

*#AV THRUST A & B - NORMAL
*HAND CONTROLLERS - ARMED
*IF SCS, LIMIT CYCLE - OFF

-00:30
*EMS AV/AUTO
*FLT QUAL RCDR - ON

-00:15 4 JET ULLAGE

-00:05
11 | FL V50 N99 |ENG. ON ENABLE
l
ENTR V34E ——p TERM
00:00

*If SCS, THRUST ON PB - PUSH FOR IGNITION
*RATE - HIGH

12 V06 N40 MONITOR
TFC XXBXX |MIN-SEC
VG XXXX.X |FPS
AVM XXXX.X |FPS

*AV THRUST A & B - OFF

SC CONT - SCS
*GMBL MOTS (4) - OFF
*CB GIMB MOT CONT (4) - open
*TVC SERVO PWR 1&2 - OFF
*RHC #1-LOCKED

PRO

l

13 | FL V16 N85 VG (CONT) MONITOR

| X,Y,Z (.1 FPS)

*EMS MODE - STBY
*Record AV counter/components
PRO

. 18, 1967(,<ev. Dec. 22, 19(-

( Basic Date

CcsM 1(:

10409

19

”~t



22, 1967

L

18, 196/ Rev. Dec.

Sept. ) 1968

Aug.

pasic bate
Changed —{

)

CsM 101

14

15

16

L

1-7 P40

FL V06 N&44
HA XXXX.X |NM
HP XXXX.X |NM
TFF XXBXX | MIN-SEC
|
PRO
HP<50 NM PRO
|
FL V06 N32
HRS 00XXX.
MIN 000XX.
SEC 0XX. XX
I
TRO
| FL V50 NO7 |

Verify N6l load

*YAW 45° OUT-OF-PLANE FOR SEP
Key V37E 61E

Key V40 N20E (to set IMU bit)
Wait 6 secs

KEY RLSE

*PRIM GLY, TO RAD - pull (bypass)
*PLSS vlv - ON

*#02 SM SUPPLY vlv - OFF

*CAB PRESS REL vlv (both) - BOOST/ENTRY
*Monitor SURGE TK PRESS

*VHF AM (both) - OFF

*VHF ANT - RECY

*S BAND ANT - OMNI C

*SM RCS PRIM PRPLNT A(BCD)-on(up),TB-gray
*SECS LOGIC (both) - ON

*SECS PYRO (both) - ARM

*CM/SM SEP (both) - on(up)

*C/W MODE - M

*RCS TRANS - CM (verify)

*CM RCS LOGIC - OFF

*MNVR TO ENTRY ATT, R-0°, P- 68, Y-0°
*B/D ROLL, PITCH & YAW - CHAN A '

RING A - CLOSED RING B
B/D ROLL 1 - MNA B/D ROLL 2 - MNA
PITCH - MNA PITCH - MNB

YAW - MNA YAW - MNB



E
P61,62 1-8
FOR RCS DEORBIT
(RETURN PT FROM P41)
FL V06 N60 5
GMAX XXX.XX |c
VPRED XXXXX. |FPS «
GAMMA EI XXX.XX |DEG S
RECORD b
PRO =
>
FL V06 N63 &
RTGO XXXX.X |NM
VIO XXXXX. |FPS 9
TFE XXBXX |MIN-SEC - 7
RECORD & COMPARE WITH MSFN <y
PRO .
| )
FL V50 N25 PERFORM "‘l ""
R1 00203 |cMC - AUTO
l vy
*AN MNVR BMAG MODE(3) - RATE 2 ° |
PRO—p Step 6 SELECT DAP CONTROL @
ENTR T <
| -
(&)
| V06 N22 |FNL GMBL ANGLES FOR SEP g_cﬁ
R,P,Y (.01 DEG) oL
| FL V50 N19 |[ATT TRIM ENABLE @
PRO BMAG MODE(3)-RATE 2
CMC DISPLAYS P62 ALIGN SC IN ROLL
POSS PROG ALARMS SELECT DAP CONTROL
1427 & 1426 ENTR—p STEP 5
RSET —
[ o
—
FL V50 N25 PERFORM ~
R1 00041 |SEP X-LIST 0




K WS ST SR 9, ST 9 ARG e

Aug. 12, 1°fg

Changed

D

W WAas &V i

9

=
o

—
=

12

1-9 P62, 64
ENTR
I
FL V06 N61
IMPACT LAT  XXX.XX |DEG (+NORTH)
IMPACT L.ONG XXX.XX |DEG (+EAST)
HDS_UP/DWN+/-00001
|
PRO
[POSSIBLE FL V06 N22 FNL GMBL ANGS

I R,P,Y (.01 DEG)

*EMS FCN - CW TO RNG SET
*SET RNG COUNTER FOR RTGO
*EMS FCN - Vo SET

*ALIGN SCROLL Vo to VIO
*EMS FCN - ENTRY

*EMS MODE - AUTO

*ATT DEADBAND - MAX

*RATE - HIGH

ENTRY ATTITUDE
*BMAG MODE (3)-RATE 2
*MAN ATT ROLL - ACCEL CMD
*M?N ATT PITCH & YAW - RATE CMD (on g build)

V06 N64 MONITOR
G XXX.XX |G
V1 XXXXX. |FPS
RTGO XXXX.X |NM (+OVERSHOOT)

AT .05 G - P64 AUTO & EMS RTGO STARTS DOWN
*.,05G sw — ON (up)
*EMS ROLL - ON (IN PROPER ROLL ATTITUDE)

V06 N68 MONITOR
BETA XXX.XX |DEG
VI XXXXX. |FPS
HDOT XXXXX. |FPS

1
*AT RET .2G - GO TO BBA

AT 0.2G-P67 AUTO - Key VERB to freeze display



P64,67l

13

14

E
1-10

V06 N66
BETA

XXX . XX
CRS RNG ERR  XXXX.X
DWN RNG ERR  XXXX.X

MONITOR
DEG

NM

M

COMPARE R3 WITH GRND AND/OR CHART DATA

KEY RLSE
FLY ROLL CMD

MONITOR LIFT VECTOR ON RSI & BALL

V16 N67
RTGO

XXXX .X
PRES LAT XXX.XX
PRES LONG XXX.XX

MONITOR (V REL = 1000
NM FPS, 65K)
DEG
DEG

If RTGO = -, LIFT UP; +, LIFT DOWN

*MONITOR ALTIMETER

CSM(4

( Basic Date _(}-_gg .

Al

~lt



E
1-11/12
JXXXXAKXXXXXXXX XXX XXX KKKKKXKKKKK
X

CM_UNSTABLE

RCS CMD - OFF
<40K' APEX COVER JETT PB - PUSH

DROGUE DEPLOY PB - PUSH

(2 sec after apex cover jett
P:0.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.9.4

D

30K' ELS LOGIC - on
ELS - AUTO
24K! ' Apex cover jett . . . . . (APEX COVER PB)

(WAIT 2 SECS)
Drogues deployed . . . . (DROGUE PB)

23.5K' CAB PRESS increasing (IF NO INCR BY 17K,
CAB PRESS REL vlvs (both) - DUMP)

Aug. 18, 196/ Rev. Dec. 22, 1967

Sept. 20, )68

10K Mains deployed . . . . . (MAIN DEPLOY PB)
VHF AM - SIMPLEX A, BCN - ON
VOICE REPORT
CB FLT & PL BAT BUS A,B,&BAT C(3)-close
CB FLT & PLT MNA & B(2) - open
FLOOD POST LDG
CM RCS PRPINT (both) - OFF
HAND CONT PWR - OFF
<1000 CAB PRESS REL vlv (both) - CLOSE
DIRECT 02 vlv - OPEN (CCW)
MN BUS TIES (both) - OFF
Postlanding check pg E/3-1

Basic Date

) Changed

LoM 1UL



E
2-1

SECTION 2. HYBRID DEORBIT

If continuing from an unsuccessful SPS deorbit

>

> *CMC ATT - IMU

. (.’ *.,05G sw - OFF

b *#SCS LOGIC - BUS 3

N *IF SCS - SELECT POO

j DIRECT RCS - OFF

g MN BUS TIES (both) - OFF

5 FLT QUAL RCDR - OFF

1 CB GMBL MOT CONT(4) - open

° Obtain new mnvr & entry update

O o

i Key V25 N61E

; or l

1 V25 N61
¢ LAT XXX .XX DEG ( +NORTH)
é LONG XXX .XX DEG ( +EAST)

HDS UP/DOWN +/00001

I
LDD

Key V48E
Load CSM WT = 0

wagiv wvale ... LMegt

Changed _~

Key V37E 30E

*Set AV CNTR to SM RCS portion of burn
#MAN TO SM BURN ATT
*MIN DBND, RATE - LOW

)

TIG-10 MIN

*PRIM GLY TO RAD HANDLE - PULL
*PLSS VLV - ON
~ %02 SM SUPPLY VLV - OFF
: *CAB PRESS REL VLV (both) - BOOST/ENTRY
*02 TK1 - SURGE TK
*SM RCS PRIM PRPLNT A(BCD) - on (up), TB-gray
*SECS LOGIC (both) - ON
*SECS PYRO (both) - ARM

AL Ed AWVl

II9903a QI¥9AH 7

Tvd

2



P41

2 .HYBRID DEORBIT

P41

E
2-2

P41 - CSM RCS THRUSTING PROGRAM
Key V37E 41E

FL V04 NO6

R1 00004 |[SEL TRANS AXIS

R2 0000X |OPTION CODE
PRO LDD

FL V06 N85 |ve (conT)

X,Y,Z (.1 FPS)
RECORD
PRO V32E — STEP 2
| FL V06 N22 [FNL GMBL ANGLES
i l R,P,Y,
RECORD R3>20° or >45°
PTO RESELECT P52, THEN P41
| FL V06 N86 |vG LCL VERT
X,Y,Z (.1 FPS)

RECORD  *ESTAB ULLAGE SELECT
PRO V?SE

FL V04 N46

R1 11102 | 4 JET WITH

R2 01111 | ATT HOLD

|
Load correct CSM WT.

AL BN

(.01 DEG)

1068

Y o I8

( Basic Date_L_.‘_xgg_. 18, 1967C\év. Dec. 22, 19(
Allo

CSM 1(:j



~b g AITOUT

LITL .

INTV .

Ay LIV

” Sept. 20, 8
- W

nu5 .

Dasiv valc

:) Changed

VWil AV A

E

| 2—3 | Pll'l
6 FL V50 N25 PERFORM
R1 00203 | CMC AUTO
[
#MAN MNVR BMAG MODE(3) - RATE 2
PRO—> STEP 8 SELECT DAP CONTROL
FNTR
7 | V06 N22 | FNL GMBL ANGLES
R,P,Y (.01 DEG)
8 | FL V50 N19 | ATT TRIM ENABLE
|
BMAG MODE(3) - RATE 2
ALIGN SC IN ROLL
PRO SELECT DAP CONTROL
-05:00 ENTR—p STEP 7
*VERIFY THRUSTING ATT. & HOLD
*FOR SCS THRUST MONITOR
KTy V37E 4TE
FL V16 N83
VX,Y,Z (.1 FPS)
CHECK FOR PIPA BIAS
TIL THRUST APPLIED
-00:30
*HAND CONTROLLERS - ARMED
*(If SCS, LIMIT CYCLE-OFF, MIN DBND)
*TAPE RCDR - RCD/FWD/HBR/CMD RSET (verify)
XEMS - AV/AUTO
#MN BUS TIES (both) - ON
|
-00:13
|
9 | FL V16 N85 |ve (csm)

| X,Y,Z (.1 FPS)

PIPA BIAS <.2 FPS IN 5 SEC
00:00

*BURN AV CNTR TO ZERO
*CM/SM SEP (BOTH) - ON

*PITCH UP 113° TO P295°



P41

*C/W MODE - CM

E
2=4

*RCS TRANS - CM (verify)
*MAN ATT PITCH - ACCEL CMD

*RATE - HIGH

AT TIG FOR CM RCS
*RHC #1 - MINUS PITCH

*RHC #2 - MAINTAIN ATT WITH PLUS PITCH
BURN COMPLETE
V82E (To check orbit)

PRO
*EMS - OFF/STBY

*RECORD AV COUNTER/COMPONENTS
*THC - NEUTRAL, LOCKED

*RHC #1 - LOCKED

]
10 FL V06 N4&44
HA XXXX.X | N\M
HP XXXX.X | NM
TFF XXBXX | MIN-SEC
| I
HP<50 NM PRO
Set DET for entry
PRO
] FL V06 N32 TPER
HRS 00XXX
MIN 000XX
SEC 0XX.XX
TRO
12 FL V50 NO7 |

*CM RCS LOGIC - OFF
*MNVR TO ENTRY ATT, R+ 180 ,P+ 098
*B/D ROLL, PITCH & YAW - CHAN A

*RING A -

CLOSED

B/D ROLL 1 MNA
PITCH - MNA
YAW - MNA

RING B
B/D ROLL 2 MNA
PITCH - MNB

YAW - MNB

v. Dec. 22, 1940

o0
\O
[=))
i

18, 196
20.

Sept.

Channard

c Basic Date

(‘EBIOl



2-5/6

*VHF AM - OFF
*VHF ANT - RECY
*S BAND ANT - OMNI C (south), D (north)

7

Ll y

AT RET .05G - 5 MIN
Key V37E 61E
'  %FLT QUAL RCDR - ON
RETURN TO ENTRY PROGRAMS, pg. E/1-7, Step 2

NCV. UTL.

10, 1LTU/J

Sept. 9, 19(;)

AHAUE .

pasic bate

,‘)hanged



Rev. Dec. 22,367
=

Sept. 9, l“)

N

pasiv vac . Qug. 18, 1Y6/

'f:) Changed

b) 41U L

E
3-1

SECTION 3. POSTLANDING AND WATER EGRESS
TOUCHDOWN AND STABILIZATION

CB MAIN RELEASE PYRO (both) - closed
ELS LOGIC - ON (verify)

ELS AUTO - ON (up)

MAIN RELEASE - ON (up)

SECS PYRO ARM (both) - SAFE

SECS LOGIC (both) - OFF

CB BATT RELAY BUS (both) - open
REMOVE HELMETS

DIRECT 02 VLV - close (CW)

CB FLT/PL VENT - close

CB FLOAT BAG (3) - close

10 MIN. COOLING-FILL FLOAT BAGS FOR 7 MIN.

POST STABILIZATION AND VENTILATION

CB MNA BAT BUS A AND BAT C (both) - open

CB MNB BAT BUS B AND BAT C (both) - open

CB FLT/PL BAT C - open

CB PYRO A SEQ A - open

CB PYRO B SEQ B - open

PL DUCT COVER - REMOVED

PL VENT VLV HANDLE - PULL

PL VENT - HIGH

PL BCN LT & DYE MARKER - AS DESIRED

DEPLOY GRAPPLING HOOK (VHF BCN not operating:
connect Survival Transceiver to ANT
cable & place radio in BCN mode)

STABLE II

FLOAT BAG (3) - FILL TIL 2 MIN. AFTER UPRIGHT

VEF BCN - OFF

VHF AM (A) - OFF

IF NOT UPRIGHT IN 7 MIN. TURN BAD BAG OFF AND
REPOSITION CREW TO HIGH SIDE

IF BAT BUS A, B< 27.5 VOLTS
CB FLT AND PL - BAT BUS A AND B (both) - open
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\ 3. POSTLANDING

E
3-2

CB FLT AND PL BAT C - close
PERFORM LOW POWER CHECKLIST

EGRESS

NECK DAMS ON

. CB BAT A, B, C PWR ENT/PL (3) - open

CONNECT SURVIVAL RUCKSACKS TOGETHER
CONNECT RAFT WHITE LANYARDS TO SUITS
CONNECT RAFT GREEN LANYARD TO CM
EGRESS

STABLE II EGRESS

RECONFIGURE COUCH

NECK DAMS CN

CONNECT SURVIVAL RUCKSACKS TOGETHER

CONNECT RAFT TO CM WITH GREEN LANYARD
CONNECT RAFT WHITE LANYARDS TO SUITS
PRESSURE EQUILIZATION VALVE - open

REMOVE AND STOW FWD PRESSURE HATCH

FORWARD ABLATIVE HATCH HANDLE - OPERATE POS.
DISCONNECT INSTRUMENTATION UMBILICAL

VERIFY CABIN PRESSURE RELIEF VALVES (2) - closed
PULL PLV T HANDLE

PLVC - open

PL VENT - LOW

WHEN TUNNEL HAS FLOODED

PL VENT - OFF

CB BAT A, B, C PWR ENT/PL (3) - open
JETTISON ABLATIVE HATCH

LOW POWER CHECKLIST

VHF BCN - OFF

FLOOD FIXED - OFF

VHF AM (2) - off (center)

VHF AM REC ONLY - A

COUCH LIGHTS - OFF

SURV RADIO - plug into VHF BCN ANT
cable CONN & turn radio
on in BCN mode.

f Rev. Dec. 22,8967
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Sept. 9, 1

Basic Date Aug. 18, 1
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